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Bicycle Tools—XlI. 


WOuD RiM DRILLING. 


In describing the method of setting the 
Fox and all similar two-spindle rim drill- 
ing machines for accurate spacing, I find 
I made some errors and the directions 
should read as follows: 

Set the index pin in the circle of holes 
desired; set the points of the drills to the 
dividers; the dividers being set, either by 
trial or from a previous record to step 
around the circumference of the rim with 
the required number of divisions; in set- 
ting the drill spindles see that the angles 
are correct; the angles can be had from a 
table; in the Fox machine there is also a 
“pendulum” to assist in this operation; 
the correct angles may also be found by 
dividing 360 degrees by the number of 
holes to be drilled. In setting with the 
dividers, see that each drill point stands 
the same distance, as nearly as possible, 
from the middle index pin; next make a 
mark in the rim on the chuck with the 
middle index pin, and also with each drill 
point, three marks in all, then take the rim 
off the chuck, turn it over, and if the three 
marks coincide with the middle index and 
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gear blank in gear cutting, and see that 
the spacing comes all right. 
In describing the “Schacht” 18 spindle 
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supports them; it is the drill spindle feed 
that is operated with the cone, screw, and 
hand nut, not the chuck. 

The machine does not include such ad- 
justments as would enable tangent spoke 
holes to be drilled, and as it drills from the 
inside of the rim outward it cannot drill 
and countersink for the nipple washer at 
one operation, as all the drillers do which 
enter the drill on the outside of the rim. 
This would cause a second handling of the 
rim in the countersinking machine, and, 
at the very best, individual countersink- 
ing of the holes would take so much time 
that the saving gained by the multitude of 
spindles in the “Schacht’”’ would be very 
considerably reduced, if not caused to 
disappear altogether. This countersink- 
ing for the nipple washer is sometimes 
flat and sometimes concave, or “globed 
out,” to permit correct nipple direction. 
The drills and countersinks used will be 
referred to later. 

The Schacht machine is shown in Fig. 
80. 

The Pratt & Whitney machine has 
been previously illustrated and described 
in the “Machinist,” and an extended de- 
scription is not needed. The machine is 


Fig. 82. 


drill points when the rim is rechucked 
then the distance is evenly divided; now 
. move the chuck index pin into the next 
index hole, and if one drill point comes 
exactly to the mark made by the other 
drill, then the setting is correct. But 
even then it is well to go round the rim 
once with light marks, same as around a 
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rim drill construction; I said that the 
chuck was operated with a cone, screw, and 
hand nut. In the “Schacht” built by the 
Schlueter Mfg. Co., Cincinnati, the 18 (or 
less) drill spindles are inside the rim; the 
number of drill spindles can be greater or 
less as desired, and the spindle stocks can 
be put anywhere on the flat table which 


Fig. 83. 


designed to drill rims 12 to 27 inches 
diameter, with from 20 to 40 holes. The 
cam actuated chuck jaws are 10 in number 
and give 20 points of contact on the rim, 
thus ensuring the full support needful for 
uniform countersinking. The spindle 
quills have the usual rack and pinion feed, 
and the two pinions are connected by a 
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universal coupling so as to be both oper- 
ated by one hand lever. The indexing 
and locking device is treadle actuated, and 
the workmanship is Pratt & Whitney's. 
The spindles are driven with one round 
belt for both, and the idlers are carried on 
a hinged stand which can be adjusted to 
secure proper belt tension in any spindle 
position within the range of spindle ad- 
justment. 

Figs. 82, 83, show the “Wilmarth” rim 
drilling machine. 

This machine in its design presents an 
active departure from all othets, and is 
based on a full appreciation of the fact 
that a tangent spoke wheel rim, correctly 
drilled, has for the holes a uniformly re- 
current sequence of four holes, each one 
of each group of four holes standing at an 
angle of its own, different from the angle 
of any other hole in that group. 

The “Wilmarth” driller can drill a rim 
correctly by indexing once around the 
rim, without turning the rim over. 

The tangent spoke wood rim wheel is 
the stiffest and strongest structure for its 
size and weight now made, and hence rep- 
resents the utmost advance of the me- 
chanic arts in the way of distribution of 
material to resist load and shock in two 
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and equipped the bed plate with toggle 
actuated chuck jaws jointed to a common 
central member, operated with two han- 
dles, and provided with a hand wheel 
clamping nut, all as shown in Figs. 82 ,83, 
the chuck having range enough to take 
the usual sizes of rims, with a jaw adjust- 
ment. The hand wheel clamping nut 
holds the chuck jaws firmly to any size 
of rim within the chuck range. Wilmarth 
then added a fiith drill spindle to drill the 
air tube hole which is required in each 
rim, and the drilling of which is not pro- 
vided for in any other rim drilling ma- 
chine within my knowledge. In all cases 
of actual practice so far observed, the air 
tube hole is drilled on a separate machine, 
and by a hand who must be part of the 
time employed on other work. So far 
Wilmarth surrounded the conditions with 
appropriate and well considered elements. 
He added coiled springs to his drill spin- 
dles for the return travel, and then placed 
a vertical segmental plate A behind or 
outside of his spindles, large enough to 
cover them all and mounted this plate A 
on a radial slide on the under side of the 
bed plate of the driller, and arranged the 
hand lever B, Fig. 82, to move the feed 
plate A inward by pulling on the handle. 
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the spindles instead of dividers and so on. 
With a drilled model rim any fairly intel- 
ligent hand could set any of the machines 
described in a few minutes, and I have 
been much surprised to notice that such 
models are not invariably used, although 
many shops have them, without a doubt. 
HuGH DOLNAR. 


A New Automatic Die. 


A new die, which has been designed 
especially for use with the flat turret 
lathe, is shown by the accompanying en- 
gravings, and we believe the die will be 
found to possess a number of features of 
interest to those who know something of 


Fig. 1 
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directions—sidewise and from the circum- 
ference toward the center. At the Lib- 
erty cycle shops there is a photograph of 
four men standing on the flat of a cycle 
wheel laid down on four rim supporting 
blocks. The men all stand fairly on the 
spokes, and the wheel supported this 
load without permanent distortion or 
“‘set.”’ 

Wilmarth recognized this sequence of 
four spoke holes in the cycle rim, each of 
the four at an angle of its own, and, there- 
fore, gave his rim driller four spindles, 
and mounted the drill stocks adjustably 
each on the upright face of a separate 
angle plate, and adjustably secured the 
under flat horizontal face of each angle 
plate to the flat horizontal bed plate of his 
machine, thus making it possible to make 
each drill spindle stand on both the 
“spread” and the “tangent” angles of a 
cycle wheel spoke. He then arranged the 
angles plates arc-wise on his bed plate, 
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The air hole drill spindle is worked by a 
small upright hand lever C. 

The chuck revolves easily on a ring of 
62 balls 5-16-inch in diameter. The chuck 
jaw carriers are dovetailed in place. The 
indexing is by a treadle-withdrawn pin. 

The makers claim a production of 800 
to 1,100 rims in 10 hours, all complete, 
countersinking and air holes, everything 
done. 

The spindles have globed rear ends, 
and to these globes are fitted short cylin- 
drical shoes sliding on their bases on the 
curved inside of the segmental feed plate 
A. The spindle retracting springs are of 
rather heavy brass wire, and the feed 
takes quite a heavy pull on the hand lever, 
B. 

In regard to setting all of these multi- 
spindle rim drills for different sizes and 
numbers, it is clear that a model rim of 
each sort required should be drilled, and 
that this model should be used for setting 


the difficulties of producing fairly accurate 
threads with dies, and how near the aver- 
age die-cut thread approaches the lathe- 
cut thread in points of accuracy of size, 
lead and shape. 

Referring first to Fig. 1; this shows the 
form of chaser used, and also the method 
of producing it—a method which differs 
radically from the usual one. The ordin- 
ary hob used in chasing dies is without 
clearance in the threads and forms the 
threads in the die chasers by what may be 
called something of a jamming operation, 
especially when the hob is somewhat 
dulled. The burnished and more or less 
strained surface of the steel in the threads 
is therefore distorted in the hardening 
operation more than would be the case if 
it were cut to shape with a clean-cutting 
tool, and this distortion is sometimes suf- 
ficient to destroy clearance at the cutting 
edge, and to impair the accuracy of form 
of thread and lead—to say nothing of 
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the fact that a chaser in one side of the 
die harder than the one opposite always 
makes the die run out of true. These and 
other considerations, which will appear 
later, led to the abandonment of the hob 
and the substitution of a milling cutter, 
and the approximate position of this mill- 
ing cutter with respect to the chaser is in- 
dicated by the dotted outlines in Fig. 1. 
The milling cutter is not threaded, as a 
chaser or hob would be, but has grooves, 
the proper form to produce the threads, 
running straight around it, and, when in 
operation, is set to the proper angle for 


the lead of the thread, as indicated. The 
cutter is 2!%4 inches diameter for all dies 
for threads varying in diameter from 4 
inch to 114 inches, and is backed off in a 
backing-off lathe so that it has clearance 
in the threads. It is sharpened by grind- 
ing the front faces of the teeth. 

The machine in which this milling cutter 
is used has been constructed especially for 
the purpose, and has dials so arranged 
that all settings can be recorded and re- 
produced at any time, so that chasers can 
be duplicated. The setting of the cutters 
is such that the die has cutting clearance 
in front, which clearance gradually dimin- 
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ishes, and at the rear portion disappears 
entirely, the threads at that point acting 
simply as a nut to draw the die on and to 
insure accurate pitch. The dotted out- 
lines in Fig. 1 clearly indicate how this 
effect is produced, the two small circles 
in the end view at the right indicating the 
relative positions of the center of the cut- 
ter at each end. Though with the large 
mills used the difference in clearance is, of 
course, very slight, it is yet sufficient, as 
experience has shown, to produce im- 
portant results in the action of the die. In 
practice it is the aim to have the back of 
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the chasers bear rather hard upon the 
screw, in order to the more perfectly con- 
trol the leading action of the die. 

The chasers are held to their work when 
cutting by the cam ring shown, which is 
turned by the outer eccentric ring to 
which the handle, H, is attached, this 
handle serving to close the die by hand, 
and having within it a spring stop-pin, 
which defines the position of the ring 
when the die is closed. By turning this 
stop-pin within the handle two different 
settings are secured, the first of which may 
be used for a roughing cut if desired. The 
exact sizing of the die is secured by turn- 
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ing the screw S, which has formed upon it 
the single ring shown, which has the form 
of a rack tooth, and engages with a gear- 
tooth formed on the cam ring. It will 
be noticed that the cam ring is applied to 
the chaser just above where the heaviest 
of the cut comes, and the chasers are 
therefore solidly supported by the cam- 
ring and the eccentric ring outside of it. 
The body of the die is held in position 
on the shank by what may be called a uni- 
versal joint, which allows it to adjust itself 
to the work in the same manner as has 
been found necessary in the case of ream- 
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ers and taps used in the turret machine, 
where it is important that the size of the 
holes reamed or tapped shall be exactly 
to size. The die is held in position upon 
a flat suriace by two springs, which are 
weak enough to allow the work to control 
the position of the die, and it is driven by 
two balls, which are placed diametrically 
opposite each other in holes which are 
drilled half in the shank and half in the 
die body at the back, as indicated by B, at 
the left of Fig. 2. 

A notable feature of the die is its com- 
pactness; a die for cutting threads up to 
14 inches diameter being only 5% inches 
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diameter, and the length of the die body 
proper, about 2% inches. Its flexible 
shank, which adapts it to the flat turret 
lathe is 24% inches long and 3 7-16 inches 
diameter. 

All parts of the die are made by special 
machinery, and are interchangeable. The 
cam and die body, chasers, pins, springs, 
etc., are made of tool steel; all of the other 
parts are made from forged, or bar open 
hearth steel. The die is made by the mak- 
ers of the turret lathe referred to, the 
Jones & Lamson Machine Co., Spring- 
field, Vt. 


Fig. 1. 


Engine Bed and Cylinder Tools. 
The Planer as a Boring Machine. 
For years I, myself, ran iron planers in 


the days when a machinist would have 
scorned the thought of handling more 


Fig. 4. 


than one tool except in case of an emer- 
gency, and then only as a condescending 
favor to some specially deserving and 
meritorious foreman, or perhaps in ac- 
quiescence to the meek supplication of an 
employer; in those days the zealous youth 
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who kept two self-acting machines in 
operation was pretty sure to be admon- 
ished by some “old hand” usually of Eng- 
lish extraction, that he was “spoiling 
trade,” that one tool was enough for any 
self-respecting artisan to handle, and that 
if the shop wanted more tools to run, it 
was the shop’s place to put on more men 
to run them. So in those days of long 
cuts (single tool of course), I had plenty 
oi time to think, and I used to imagine all 
sorts of possible lathe and planer con- 
structions and attachments, and while 
away the long hours of the day in which 


Fig. 2. 


BORING ATTACHMENT TO PLANER. 


I had only to grind and set a tool a few 
times, with my note book and pencil 
sketches of things unseen. I really be 
lieved I thought of almost everything that 
could be done with a planer. Some way 
that belief has clung to me through all 
the years that lie between then and now, 


BORING ATTACHMENT TO PLANER. 


and until last week I never had a really 
clear idea of its absurdity. But when I 
saw a planer in the shops of M. C. Bul- 
lock Mfg. Co., at Chicago, boring an en- 
gine bed I did realize that there were 
things, and really useful things, capable 


January 2, 1896. 


of wide application too, within the capac- 
ity of a common iron planer of which I 
knew nothing whatever. 

To make a boring mill out of a planer, 
there must be something to carry a boring 
tool around in a circle; if the hole is not 
a full circle, but only a segment, and is 
large enough, and if the planer tool sad- 
dle is provided, as many of the shapers 
are, with a segment of worm gear driven 
with a tangent screw or “worm” and hand 
crank, then a pretty good curved surface 
can be made with a tool in the tool post. 
Not very good, but pretty good But if the 


Fig. 3. 


hole is entirely enclosed by metal walls, or 
if the diameter is small and the open hole 
or segmental surface is of a radius too 
small to let the tool supporting parts pass, 
then the single tool held in the usual man- 
ner cannot be used to finish it. 

The “Willans” Bullock engine is de- 


Fig. 5. 


signed for very high speed and demands 
the utmost accuracy of construction; it 
is very simple, but its simplicity is not to 
be trifled with, and the shaft bearing must 
be absolutely parallel with the planed sur- 
face of the engine base. It is within the 
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power of man to line up a planed Willans- 
Bullock or Bullock-Willans engine bed 
exactly with the boring bar of a big boring 
machine. Those who have done such a 
job know whether it is easy to do or not, 
when the lining up must be nothing less 
than perfect. But if the shop has the big 
boring machine and the good man on it, 
there is still always a chance that some- 
thing will fail, that there may be some 
minute error overlooked, and that the re- 
sult will be faulty in spite of the best ef- 
forts of the workman. But if the bed can 
be clamped down on the planer table and 
first planed and then bored with a station- 
ary boring bar, that is, with a boring tool 
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power to drive one or two cutters with a 
slow feed in grey iron, and a spur gear 
smaller than the hole to be bored drives 
perfectly well. Aiter the boring bar and 
the drive, comes the slow table feed, which 
has no hampering conditions, and can be 
had in any one of many very different and 
easy ways. 

To give as complete an idea as possible 
of this unique device for converting a 
planer into a boring machine, five views 
are given. Fig 1 is a front view of the 
boring bar housing and drive which are 
bolted to the saddle on the planer cross- 
rail; Fig. 2 is an oblique view of the same, 


and Fig. 3 is a nearly full side view; Fig. 
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which has rotatory motion only, then 
nothing less than an earthquake, which 
shall disturb the foundations of the planer 
ways between the time of planing and the 
time of boring, can prevent the boring 
and planing from being in exact agree- 
ment with each other. The idea is to put 
a short boring bar in horizontal bearings 
secured to a tool post saddle on the cross- 
rail and provide means for driving this 
bar, and then give the planer table a slow 
feed movement, and that is all there is to 
the thought. 

The first objection, and about the only 
objection to the scheme, lies in the neces- 
sarily small diameter of the boring bar 
driving member, which must be less than 
the diameter of the hole to be bored in 
some cases. But it takes only a little 
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WORKING DRAWINGS OF BORING ATTACHMENT. 


4 is a general view of the slow table feed 
parts, and Fig. 5 is an enlarged view of 
the feed parts which are partly supported 
on the large angle plate bolted to the 
shop floor, and partly by the large angle 
bracket bolted to the rear end of the planer 
bed. 

In Figs. 1, 2, 3 the substantial cast-iron 
boring bar housing A is bolted to the 
swivel base,of the tool post, the tool post 
block being removed. This bracket A 
extends forward far enough to carry the 
very short boring bar B, which is journaled 
in the underside of the bracket in sleeve 
bearings cast solid with the bracket. This 
shaft has a large flange on the outer end, 
and slips in place through the boring head 
and the driving pinion which make the 
collars for the boring bar B; the driving 


pinion collars the shaft on the rear side of 
the front journal; and the flange solid on 
the bar makes the front collar. As the 
bracket extends forward from the swivel 
base quite a distance it is braced by the 
angle strut C, from the front end of the 
bracket A, to a small bracket D, at the 
top end of the tool post slide E, where the 
strut C appears to have some kind of a 
screw length adjustment. The boring bar 
drive consists of a round belt driven 
shive J, which drives the worm shaft L; 
this worm shaft drives a worm gear, which 
is nowhere clearly shown, but which 
stands close to and directly behind the 
large spur gear M, which it drives, and 


Worm Bracket 


th 


M gears directly with the pinion slipped 
on the boring bar. A T-shaped friction 
roller stand projects to the right from the 
mid-web of A, and carries long friction 
rolls to guide the round belt which drives 
the bar. The center of the bar stands a 
little below the planed underside of the 
bracket A, so that the boring bar can be 
let down low enough to bore a full half 
circle cut in the engine bed N, which has 
an oil catcher P, cast solid with it. As 
this whole rig is bolted to the tool slide of 
the saddle on the cross-rail it has, of 
course, all of the planer tool adjustments, 
and can be put in any desired place in 
reference to the work. The gear which 
gives the table its feed to carry the work 
along under the boring bar, is driven by 
a 3-cylinder Bullock drill engine, which 
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is a portable, in regular jobbing use about 
the shop wherever power is temporarily 
needed. This is cross-belted to a very 
neat worm and gear drive, ar- 
ranged as follows: The change gear shaft 
driving pulley Q has its shaft journaled 
in a sleeve on top of the worm gear case, 
and on the end opposite the driving pul- 
ley, in front in Fig. 4, the first change 
gear of a set of “turn around” change 
gears is secured; this meshes with a sec- 
ond change gear on a shaft running in a 
sleeve cast on the underside of the worm 
gear case, and this under shaft carries the 
worm gear driving worm; this makes a 
very neat arrangement for a variable speed 
worm gear driver; the worm case is made 
symmetrical by having the worm sleeve 
below and the driving pulley shaft sleeve 
above, both cast in one piece with the main 
shell of the worm gear cover; the “turn 
around’’change gears are of such diame- 
ters, of course, that any pair of them will 
fill the center to center distance between 
the pulley shaft and the worm shaft. These 
change gears may be made with any suit- 
able common difference; if made in a set 
of six pieces of gear, a very common 
change set, the common difference may 
be 3 or 4 or 5 teeth, as is suitable for the 
extreme speeds desired; each piece of 
gear gives a change of speed, as any pair 
can be reversed. The worm gear is se- 
cured directly to the bed driving screw R, 
which works in a round nut S, which 
should be split in halves, and each half 
secured to one of the swinging jaws S, 
hung on pins between the downward open- 
ing jaws of the heavy grey iron bracket T, 
bolted fast to the planer table. The ob- 
ject of the open nut and swinging jaws is 
to release the nut from the screw, so that 
the planer table can be run by its own 
proper drive when it is desired to back up 
for a fresh boring cut. This worm gear 
screw drive was seemingly intended origi- 
nally to be wholly supported by the 
heavy bracket U, bolted to the end of the 
planer bed; as I saw it working, however, 
a big planer angle plate had been bolted 
down to the floor, and to the upright of 
this angle plate the rear end of a screw 
supporting flanged sleeve was secured 
with a single strap and bolt W, Fig. 4. 
Probably the crooked bracket U, Fig. 4, 
did not prove stiff enough to take the 
thrust of the screw pulling the big planer 
table with a massive engine base on it. 
The feed for the cut itself would require 
very little power. 

So far, this rig would not bore a full 
circle hole; but it is very easy to arrange 
the boring bar to project, say, 24 inches 
clear at the front end, and drop the boring 
bar a sufficient distance below the planer 


worm 


cross-rail so that in some patterns of 
frame work which are often seen, the 
several short bearings all in one line 


might be bored on the planer, full circle 
In this case the boring bar fix- 
ture might have to be taken out of the 
way while moving from one bearing to the 


holes. 
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next, but all of this could be very easily 
arranged, and in this last suggested form 
the device seems capable of quite extended 
use. The device originated in the Bul- 
lock shops and has been only a few 
months in use. The tracing from which 
the saddle bracket and boring bar were 
constructed is reproduced in Fig. 6, 
and with the other engravings and the 
foregoing description will be readily un- 
derstood. 
HERMAN LANDRO. 


An Eight-Spindle Multiple Drill. 


We present herewith an engraving of 
an 8-spindle multiple drill built by C. H. 
Baush & Sons, of Holyoke, Mass. A 
good general idea of the proportion of the 
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the machine is its being adapted to so 
large a range of work vertically, also that 
the spindles can be moved in any way 
and adapted to any layout within a 19-inch 
circle. For example, if eight or less holes 
are to be drilled in a straight line it can 
be done; if eight or less holes are to be 
drilled in any square or oval layout within 
a 19-inch circle it can also be done. Pro- 
vision has also been made for changing 
length of spindles to suit different lengths 
of twist drills. 

The following are a few dimensions of 
the 8-spindle machine: The total height 
of machine when the carriage is at its ex- 
treme height is 139 inches; size of bed, 
11614. inches long, 36 inches wide, 7 inches 
thick. Greatest distance from end of 
spindles to bed 50 inches; greatest dis- 
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machine can be obtained from the engrav- 
ing. This machine is designed to save a 
great amount of labor where a number of 
holes are to be drilled in one piece, such as 
cylinders, pipe flanges, valves, etc. Any 
number of 1-inch holes up to eight can 
be drilled in the time otherwise necessary 
for drilling one. The work to be drilled is 
placed stationary on the bed or table and 
the drills or spindles are fed by power. 
When holes have been drilled the spindles 
can be withdrawn with a quick return in 
connection with spindle head, which is 
counterbalanced by a weight inside the 
post. The machine is amply stiff enough 
for the severest work and can be quickly 
operated. The wearing parts are all large 
and all studs, worms, etc., are made of 


steel. One of the principle features of 


tance from face of upright post to center 
of circular carriage 20 inches; width of 
face on post 14% inches; length of car- 
riage on post 30 inches. Spindles fitted 
for Morse taper No. 3; traverse of head, 
37 inches; the weight is about 8,000 Ibs. 


Transporting a Heavy Fly Wheel. 


Much interest has recently been mani- 
fested in the transportation of two large 
engine fly-wheels, built by the Southwark 
Foundry & Machine Co., of Philadelphia, 
forthe Illinois Steel Co.’s plantsat Chicago 
and Joliet, Ill. These are not the first 
wheels of this size and pattern which have 
been built by the above company. 

These wheels are 25 feet in diameter, 
and weigh 180,000 pounds each. 
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Unlike most large wheels, they are not 
built up from a large number of sections, 
but are cast in halves weighing 90,000 
pounds each. 

The wheel rims are rectangular in sec- 
tion, 18 inches wide and 28 inches deep. 
Each wheel has ten elliptical arms cast 
solid with the rim and hub, the latter being 
4 feet 3 inches diameter and 3 feet 4 inches 
long. 

The hubs are bored to fit the engine 
shafts, 27% inches diameter, and are se- 
cured to them by four 4x3-inch keys, 
spaced go degrets apart. 

The two halves of each wheel are fas- 
tened together at hub and rim by means 
of bolts and shrunk links, four 4%%-inch 
and four 5-inch bolts clamping the hub, 
and two links and one 5-inch bolt securing 
each rim joint. 

The rims are provided with two rows of 
barring holes, 2x2x2 inches, spaced about 
13% inches apart, making 140 holes in 
each rim. The rows are staggered, which 
gives a barring distance for each hole of 
about 634 inches. 
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that it dispenses entirely with any center 
pin or screw, and is held in place and 
guided by a sharp-edged ring of the full 
working diameter of the bit. Fig. 1 gives 
a general view of the bit. The spiral wire 
upon the shank is detachable, and is only 
used in boring deep holes to draw out the 
chips. Fig. 2 shows the bit in section and 
inverted. A flat cutter is inserted at the 
proper angle, which cuts and removes the 
material, leaving the bottom of the hole 
flat and without any central or other per- 
foration beyond. Instead of the flat cut 
ter others may be used, giving curved or 
other shapes for rosettes or fancy mold- 
ings, as shown in Fig. 3. Fig. 4 shows the 
bit with an additional cutter attached out 
side the ring, making larger circular mold- 
ings, as in Fig. 5. Fig. 6 is a depth gauge 
used in connection with the bit. Fig. 7 is a 
conical emery wheel for sharpening the 
rings. As the bit has no center, but holds 
to the wood by its outer edge, it can make 
portions of acircle as well as awhole circle. 
It will sink slots of any shape or do all 


kinds ef panel or sunken work. It 1s good 


The wheels were made in connection 
with two 54x66-inch Porter-Allen engines, 
built by the same company, and which will 
be used for driving direct connected roll 
trains. 

These engines will run under 110 pounds 
initial steam pressure, condensing, at 90 
revolutions per minute, and under these 
conditions they will each develop, should 
emergency require it, over 5,000 horse 
power. 

The photograph here reproduced was 
taken from one half of a wheel made for 
the Cambria Iron Co., Johnstown, Pa., 
which is an exact duplicate of those de- 
scribed above. It shows clearly the de- 
sign of the wheels and the special trucks 
required to transport them, the latter nec- 
essarily being much stronger and lower 
than standard trucks. 


A Factotum Bit. 

We illustrate a bit that should be a valu- 
able addition to the kit of a pattern-maker 
or general wood worker. It is claimed 
that it will do all work that the com- 
mon bit will do, and it will certainly 
do a great variety of work that the 
common bits will not touch. The peculi- 
arity of the bit consists chiefly in the fact 


jor inlaving circles, semi-circles, cres- 
cents, or any combinations of these fig- 
ures, cutting out also the pieces to be in- 
laid. Fig. 8 exhibits some of the ap- 
plications of this bit. It is made by A. 
L. Adams, Bridgeport, Conn. 


An Important Steam Boiler Lawsu't. 


The Abendroth & Root Mfg. Co., manu 
facturers of the Root water tube boiler. 
furnished boilers rating up to about 3,500 
horse power, to the Philadelphia Edison 
Electric Light Co., between 1889 and 1891. 
In the use of the boilers trouble was ex- 
perienced, and finally there was a fatal 
accident. A coroner's jury exonerated the 
makers of the boilers, and held the Elec- 
tric Company responsible. Later the Edi- 
son Company brought suit against the 
Abendroth & Root Co. for $34,000, claim 
ing bad workmanship, bad material and 
faulty design, and, as they had not paid 
all that was due on their orders for boilers, 
the makers brought counter suit for 
$6,830.99. Upon this suit a verdict was 
recently rendered in favor of the Aben- 
droth & Root Co. 

The trial brought out many points of 
great interest both to the makers and users 


of boilers. The plaintiffs showed that they 
had lived up to every article of their agree- 
ment, and had furnished the best material 
obtainable. In the use of the boilers the 
greatest trouble was in the breaking of 
bolts, and these bolts always snapped like 
pipe stems with not the slightest elonga- 
tion or reduction of area. Many of the 
bolts were flattened cold under a steam 
hammer to less than 14 inch in thickness, 
and the flattening was done without any 
sign of fracture running up into the body 
of the bolt. Many of the bolts were also 
tested by doubling cold until the ends met 
Other bolts were made of the best rivet 
iron and substituted in place of the origi- 


Fig. 3. 


A FACTOTUM BIT. 


nal bolts in the boiler, and they broke in 
precisely the same way, and steel bolts 
were also tried, with the same result 
Three-quarter inch bolts were tried in 
place of the 54-inch bolts, but they fared 
no better. The shapes of the head and ot 
the luge which received the head were 
changed, but they continued to break all 


the same. 
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Then the allegation of bad workman- 
ship had to be met. Photos of the tools 
used in the manufacture of the boilers 
were exhibited, and the process of manipu- 
lation proved that bad workmanship was 
practically impossible in the case, and as 
similar troubles had not been experienced 
elsewhere, it was evidently due to local 
causes. 

The Abendroth & Root Co. then proved 
that the accidents were due to the unrea- 
sonable handling of the boilers, with the ob- 
ject of forcing them beyond their rated ca- 
pacity, sometimes as much as 100 per cent. 
It was shown that unskilled labor was em- 
ployed, and that the men were instructed 
to keep the pressure up, irrespective of 
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took the hair off the backs of horses pass- 
ing under, and seriously burning men 
who were sprinkled. The use of such 
feed water caused a large amount of scale 
in the tubes, varying from 5-16 inch to 
1 inch in thickness, and reducing ma- 
terially the tube area. The chemicals also 
attacked the metal of the boilers, oozing 
out and forming many incrustations, caus- 
ing a rigidity of parts that were meant to 
be flexible, and also causing many tubes 
to burn out. An excessive forced draft, 
sometimes sustaining four inches of water, 
was also usgd to drive the boilers to the 
unreasonable extent to which they were 
forced. 

Several experts appeared and accounted 


A FACTOTUM BIT. 


any demands that might be made on the 
boilers, the whole idea being to keep the 
lights going regardless of boiler capacity 
or the safety of the attendants. 

Another point brought out, and ac- 
knowledged by the Edison Co., was the 
use of extremely bad feed water. It was 
taken from a well beneath the station. It 
was practically the surface drainage of 
Philadelphia. It contained sewage and 


ran tnirty-four grains of impurities to the - 


VU. S. gallon, almost 8 per cent. being 
sulpnate of lime, with also salt and a num- 
ber of nitrates and ammoniacal salts. To 
counteract the bad effects of the water, 
large quantities of chemicals were used, 
finally settling down to cutch, or what is 
more properly known as catechu, which 
contains much tannic acid. In a storage 
tank above the boilers large quantities of 
caustic soda were put in the water, making 
it so strong that water dripping from it 


for the various troubles. Water hammer, 
however, and its consequences were clearly 
pointed out. Every pipe has a definite ca- 
pacity of flow and discharge which cannot 
be exceeded, so that if a larger discharge is 
required, a larger tube must be used. In 
normal use the water and steam advanced 
easily up the inclined tube to the front 
headers, and thence up into the over- 
head steam and water drums. As the heat 
was applied in excess to the tube and more 
steam was generated than could be carried 
off by the proper channel, the accumula- 
tion and pressure of this steam in the tubes 
naturally forced a part of the steam and 
water backward and downward to the rear 
header, and here the steam suddenly 
found a chance to escape, and the colder 
feed and circulating water, trying to enter 
the lower ends of the tubes, came in con- 
tact with the steam thus seeking its escape, 
and the result was a sudden condensing of 
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the steam and a rush of water into the 
vacuum at a high velocity, and this water 
rushed along the tubes until it reached a 
bend at the end; here it struck a blow like 
that of a cannon ball, and this blow caused 
the bolts to rupture, and so suddenly that 
any flaw of the metal in them was im- 
possible. 

It was remarked that it was fortunate 
that these boilers were composed of small 
headers, and that thus the damage done 
affected merely the bolts and the small 
castings, instead of rupturing large bodies 
of metal and large receptacles of steam 
and water, when the consequences would 
have been far more disastrous. Glass 
models were exhibited in the court, ex- 
hibiting beautifully the theory presented, 
and carrying conviction that the true the- 
ory was as here explained. Other glass 
models exhibited showed the power of 
the water hammer. 

The plaintiff brought in, as an expert, 
Prof. Spangler, of Philadelphia, while the 
defendant brought in as experts, Dr. C. E. 
Emery, of New York, and Prof. R. C. 
Carpenter, of Sibley College, Cornell Uni- 
versity. Prof. W. D. Marks, of the Phila- 
delphia Edison Co., and Mr. Albert A. 
Cary, of the Abendroth & Root Mfg. Co., 
also testified as experts on their respective 
sides. 


Universal Milling Machine. 


We give herewith an illustration of a 
milling machine designed especially to 
meet the requirements of tool room work 
and of modern machine shop practice. 

The column of the machine forms a 
cupboard, and the bearing standards are 
extended upwards and teed together by a 
sleeve through which the overhanging 
arm passes. The base of column has a 
raised edge all around it so that oil or 
other lubricant not previously caught is 
retained there and the floor kept clean. 
Spindle is of forged crucible steel, hollow 
throughout, and is threaded for chuck. 
Its taper hole is like that in the dividing 
head spindle, Brown & Sharpe taper No. 
10. 

The outboard bearing for the arbor is 
cylindrical and provided with an adjust- 
able bronze bushing in the arm, the end, 
of the arbor being hardened and ground. 

The Sellers’ friction disks are used for 
feeding, and the feed is thus instantly 
changeable from .002 in. to .096 in. per 
revolution of spindle, or set at any in- 
termediate rate. It is powerfully driven 
and tripped automatically in either direc- 
tion or at any angle of table. 

The spiral head can be revolved in a 
vertical plane through an arc of 210 de- 
grees. It has a hollow spindle allowing 
pieces 1 1-16-inch diameter to pass 
through. 

A full range of spirals, right and left 
hand, can be cut from one turn in 1 inch 
to one turn in 100 inches, by both simple 
and compound gearing. For every-day 
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practice, the range of simple geared spirals 
is amply sufficient, and the gears are as 
readily changed as on an ordinary screw- 
cutting lathe. 

The foot stock is so arranged that large 
diameter cutters can be used on many 
jobs that would otherwise require small 
stem cutters. 

Adjustment to take up wear is provided 
wherever lost motion would affect the 
accuracy of the machine. 

The largest step of cone pulley is 12- 
inch diameter, for 3-inch belt. Vertical 
adjustment of knee, 1934 inches; in and 
out movement of saddle, 7 inches; length 
of power feed, 24 inches; length of table, 
36 inches. The machine swings on cen- 
ters work 10% inches diameter, 18 inches 
long, and weighs about 2,600 pounds. It 
is made by the Kempsmith Machine Tool 
Co., Milwaukee, Wis. 
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SAFETY DEVICE FOR STEAM PIPES. 


UNIVERSAL MILLING MACHINE. 


A Safety Device for Main Steam 
Pipes. 


A simple device which we illustrate has 
been brought out in England for use in 
steam pipes as a precaution against the 
escape of large quantities of steam in case 


a pipe bursts or is broken by any accident. 
It is usually not an explosion itself which 
does so much damage as the immense 
volume of steam and water which is 
poured forth. The valve shown is in- 
tended to automatically cut off the steam 
communication in case of such accident. 


The case contains a large loose ball which 
in the ordinary use of the pipe remains at 
the bottom of the casting. In case of a 
sudden reduction of pressure in either 
direction and an unusual rush of steam 
the ball will be swept along to the seat 
and will at once stop further escape. The 
sensitiveness of the valve depends upon 
the area of free passage past the ball, and 
an arrangement is provided for adjusting 
this area. A plate with a semicircular 
opening is arranged across the passage, 
and this is moved up and down and ad- 
justed by the screw spindle shown. It 
seems to be necessary to place this valve 
in a horizontal position. 


Experiments on Steam Pipe Explo- 
sions. 


The following condensed account of a 
series of experiments, conducted by Ger- 
man engineers at the Royal Dockyard, 
Wilhelmshaven, will have special interest 
at the present time on acount of the fre- 
quency of steam pipe explosions. It was 
found that in most cases explosions take 
place while admitting steam into the pipe 
system (as in the recent case of the 
steamer St. Paul), and the supposition 
arose that possibly water contained in the 
pipes caused water hammer, and the series 
of investigations took their direction ac- 
cordingly. 

The first experimental pipe consisted of 
two equal lengths, bolted together, of 6- 
inch pipe, 3-16-inch thick, making a total 
length of 13 feet, and with the ends closed 
by flanges, one flange having a %4-inch 
stop valve placed at the bottom, so that 
the steam would enter at the lowest point, 
and the other flange having a ™%-inch 
drain cock at the bottom, an air cock at 
the top, and in the middle a gauge with a 
“maximum hand” registering to above 
2,000 pounds. Later a second gauge was 
placed on the top of the pipe 23 inches 
from the steam inlet end. The stop valve 
was connected by a 34-inch pipe with the 
shop boiler carrying 70 pounds. The 
large pipe was inclined upward, so that if 
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it contained any water the steam would 
have to pass through it. 

The second experimental pipe is shown 
in plan and elevation in Fig. 1. It con- 
sisted of three pieces 12 inches diameter, 
and % inch thick, with four pressure 
gauges, an air cock, and a 34-inch drain 
cock. This was connected by a 3-inch 
pipe with the main steam pipe, with a 
valve near the main pipe. 

The pipe was later changed, as shown in 
Fig. 2, the piece bent upward being re- 
moved and a 2-inch valve connected with 
the 3-inch pipe. 

Fig. 3 shows a second change in this 
pipe. After the pipe had been burst near 
the flange opposite the steam inlet, and 
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In the second pipe the water filled the 
pipe as indicated by the shaded surface. 
Air and drain cocks closed. 

7. Pipe without vacuum filled with 
water, air and drain cocks closed. 

8. Pipe without vacuum filled with 
water, air and drain cocks open. 

The first pipe described was tried by 
adjusting the opening of the stop valve to 
one-fifth its area, and then admitting 
steam rapidly by the valve on the main 
pipe. In successive tests the opening in 
the stop valve was increased one-fiith of 
its area at a time. 

In tests 1 to 4 no hammering or motion 
of pipes was observed whether the steam 
was admitted slow or fast. 
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EXPERIMENTS ON STEAM PIPE EXPLOSIONS. 


two gauges destroyed, a new flange was 
brazed on and the blank flange bolted on 
minus the pressure gauge, and the gauge 
III was then placed near the flange on the 
side of the pipe. 

The experiments were conducted ac- 
cording to a pre-arranged program, as 
follows: 

1. Pipe without water, air cock closed, 
drain cock open. 

2. Pipe without water, air cock open, 
drain cock closed. 

3. Pipe without water, air and drain 
cocks open. 

4. Pipe without water, air and drain 
cocks closed. 

5. Vacuum in pipe and some cold con- 
densed water, formed by creating vacuum, 
air and drain cocks closed. 

6 Pipe filled with water to about one- 
third of its cubic capacity and vacuum in 
pipe, steam entering under water in first 
pipe, it being inclined toward that point. 


In test 5, with a vacuum and a small 
amount of condensed water, light ham- 
mering occurred when steam was admitted; 
the gauges gave no indication, and only a 
slight movement of the pipe was in evi- 
dence. The hammering and swaying of 
the pipe increased with the quantity of 
water present, coming to distinct blows 
and at shorter intervals, and with gauge 
pressures from 128 to 242 pounds. 

In test 6, it could not be determined that 
the vacuum had any influence on the ac- 
tion of the steam. 

In test 8 the heaviest hammering and 
greatest movement, long continued, oc- 
curred with the pipe one-third full of water 
and with air and drain cocks open. 

With one-fifth opening hammering was 
noticed in 4 minutes, with three-fifths 
opening in 30 seconds, and with full open- 
ing in 15 seconds, powerful hammering 
and violent motion of the pipe, with im- 
pulsive discharge of water and air, and 
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later of steam, from the drain cocks. The 
pressure at the end of these trials fluctu- 
ated between 284 and 1,066 pounds. The 
greatest pressure would show sometimes 
on one gauge and sometimes on the other. 

The second pipe, Fig. 1, was then tried 
according to the program, first to show 
the action of steam in bent piping of large 
diameter. Steam from the 3-inch supply 
pipe was admitted to the turned up end. 
With the pipe empty, with or without 
vacuum, the same observations were made 
as before. When the pipe was one-third 
full of water the action of the steam was 
quite different from that before observed; 
only ‘single and insignificant blows oc- 
curred. In opening the stop valve slowly 
the maximum gauge pressures were the 
same as the boiler pressure, but with the 
steam admitted suddenly the maximum 
pressures on the four gauges were re- 
spectively 426, 113, 199, 113 pounds. The 
drain cocks were open. 

The pipe was then changed as shown in 
Fig. 2. With this arrangement the same 
general results were obtained throughout 
the entire series of tests as with the first 
pipe, the intensity of the hammering, 
however, in some cases causing accidents, 
breaking new, heavy ropes that held the 
pipe. With the pipe full of water and the 
stop valve three-fifths open, air and drain 
cocks open, the threads on four nuts hold- 
ing the end flange were sheared off, the 
flange bent, the gauge in it destroyed, and 
the pipe bulged. The pressures on the 
three gauges were I, 483 pounds; II, 384 
pounds, and III, 924 pounds. 

On another trial, with three-fifths open- 
ing, after 65 seconds the pipe burst 4 
inches from the end flange and 8% inches 
long. The gauge pressures were 313, 185, 
853, and on the gauge in the flange it was 
above the limit of the gauge, 2,000 pounds. 

With the pipe as in Fig. 3, the observa- 
tions were again as in the first pipe. The 
water was then gradually lowered to the 
line shown in the figure, 6 inches deep 
at the steam inlet, to learn at what level 
the violent hammering takes place, and 
it nearly ceased at the level indicated, 6 
inches. At 6.69 inches, however, the 
hammering was still so violent that the 
maximum pressures were: I, 853; II, 497: 
III, 853, and on a later trial they were: I, 
560; II, 498, and the screw tap on gauge 
III was torn off. 

Upon increasing the original water level 
of 9 inches to 9.84 two bolts in the flange 
were broken, and the pipe was ruptured 
in two places. 

In none of the tests could the water be 
entirely ejected, even after a long period. 

Some important deductions are made 
from these tests. Destruction of a com- 
pletely drained pipe cannot occur, even 
if entirely cool, and whether the admission 
is slow or rapid. A rapid filling may be 
disastrous on account of the sudden and 
unequal heating and straining of the pipe. 

When a large quantity of water is con- 
tained in the pipes, and the steam must 
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get through it or carry it along, an ex- 
plosion may occur even if the valve is 
opened in the slowest and most cautious 
manner. 

If there is so little water in the pipe that 
steam need not force its way through it 
no disastrous hammering will occur and 
the water present will not be carried along 
by the steam. 

Where water has accumulated in U 
bends of pipes, if the valve is opened grad- 
ually the entering steam will distribute it- 
self at once over the surface and will pre- 
vent any agitation of the water and ham- 
mering. If, however, a sudden change of 
pressure and a rapid influx of steam occur, 
then the water will be agitated, and once 
in motion will cause violent and danger- 
ous hammering, so that pockets in steam 
pipes are to be avoided. 

The water seems to be thrown backward 
and forward with a wavelike motion, 
caused by the influx of steam, and the 
pressure is greater or less, depending on 
the intensity with which the moving 
mass of water strikes the opening to which 
the gauge is attached. 

Each test mentioned in the paper was 
repeated several times, so that no conclu- 
sions are based upon isolated experiments. 
The various dimensions given are only ap- 
proximate, as the original measures were 
metrical. 


Experiments on the Friction of 
Screws.* 


BY ALBERT KINGSBURY, DURHAM, N. H. 


Within the past three years the writer 
has made several hundred experiments on 
the friction of metallicscrew-threads under 
the conditions of very slow motion, free 
lubrication, and pressures varying from 
zero to 14,000 pounds per square inch of 
bearing surface. 

The results sought were the minimum 
and the mean coefficients of friction under 
these conditions. No attempt was made 
to find a maximum coefficient; this would 
require trials without lubricants and with 
rough surfaces. The maxima obtained 
under the given conditions were noted, 
however. 

The tests were made upon a set of 
square-threaded screws and nuts of the 
following dimensions: 


Inch 

Outside diameter of screw........ 1, 42¢ 

Inside diameter of nut............. 1.278 

*Mean diameter ”’ of thread....... 1.352 
1 


This depth of nut makes the area of 
thread approximately one square inch, so 
that the total axial load on the screw is 
also the pressure per square inch on the 
thread surface. 

The nuts fit the screws very closely, so 
that all friction is excluded, except that 

* Presented at the New York meeting (Decem- 
ber, 1895) of the American Society of Mechanical 
Engineers. 
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on the faces of the threads directly sup- 
porting the load. The threads were cut 
carefully in the lathe, and had been worn 
to good condition by trials previous to 
those here recorded. 
not quite so smooth as the others. 

The machine used for the experiments 
was designed for the purpose. It was 
built in the New Hampshire college shops 
in 1891-92, and now forms part of the 
laboratory equipment of the college. It is 
used by students for experiments similar 


Screw No. 5 was 


to these; also for testing materials in tor- 
sion and in 
changes involved in its several uses are in 


compression. The only 


the loose jaws receiving the test pieces. 
The machine is shown in front view in 


rc 
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the piston, which is the load on the screw 
(In the section the piston is at the extreme 
right of its 7g inch motion.) The piston is 
close fitting, without packing of any kind, 
and its motion is practically frictionless at 
slow speeds. Thus the swing of the pen- 
dulum is that due to the action at the 
threads of the test screw, and that only to 
a reasonable degree ot exactness. 

The thrust is ultimately taken up by ten- 
sion in the long side bolts passing through 
the front and rear crossheads. The cylin- 
der, with its attached parts, slides along 
these bolts to adjust for different lengths 
of test pieces, the motion being obtained 
by means of the geared nuts back of the 


rear crosshead. 
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SCREW-TESTING MACHINE. 


Fig. 1, in which the pendulum is swung 
forward about 45 degrees, and in section 
(upper part only) in Fig. 2. 

The construction of the machine is 
clearly shown in the section. The gearing 
at the left serves to turn the test screw, the 
thrust being received by the ball bearing. 
The nut is carried by the pendulum, co- 
axial with its hardened stéel spindle, 
which turns and moves endwise freely in 
its ball bearing. The moment required to 
turn the nut is indicated by the amount by 
which the pendulum swings out from the 
vertical as the screw is turned. The thrust 
of the nut is transmitted through the spin- 
dle of the pendulum to the trunk piston in 
the heavy cylinder, the oil confined behind 
the piston forming a frictionless thrust 
bearing, upon which the piston turns with 
the spindle, while the rise of the pencil of 
the indicator shows the total pressure on 


An autographic record of each test is 
obtained by means of the indicator. As 
the screw is turned, setting up pressure 
in the oil in the cylinder, the pencil rises 
an amount proportional to the pressure. 
At the same time, as the pendulum swings 
out, a pin at its back lifts the slider above 
it a distance proportional to the moment 
of the pendulum, and by the wire this mo 
tion is transmitted to the drum of the in 
dicator. Thus any point on the line 
traced by the pencil indicates, by its ordi- 
nate, the pressure on the screw, and by its 
abscissa the moment required to turn the 
nut under that load. The hand pump 
serves to replace the oil from the front to 
the back side of the piston, past which 
the oil gradually leaks under pressure 
When the machine is used for simple com- 
pression tests, the pump is used to apply 


the pressure. 
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The screws and nuts used in the test 
were as follows: 


SCREWS, 

No. Material. 

Common wrought iron. 
. Cast iron, 

. Mild steel--Case-hardened. 
NUTS, 
7. Common wrought iron. 


..Cast brass. 

Four sets of tests were made, with lubri- 
cants and pressures as follows: 


No Maxi 
of Lubricant. 
Set. 
Ibs 
I Heavy Machinery Oil.. 14,000 
2 Winter Lard Oil....... nae 14,000 
3 Heavy Machinery Oil and 
Graphite, in equal volumes.. 14,000 
4 Heavy Machinery Oil ; 4,000 


The “Heavy Machinery Oil” was a 
purely mineral oil of specific gravity .912. 


to Moment of Penduluin 


Slider- Vertical Rise Proportional 


Brass Wire 
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one tabulated), the pressure was carried 
to 14,000 pounds. The mean results of 
the two sets were practically identical. 
The screws and nuts were flooded with oil 
when placed in the machine; the four or 
eight cards were then taken without re- 
oiling, except as the oil was redistributed 
each time the pressure was relieved, and 
when taken out, both screw and nut were 
thoroughly cleaned in dry sawdust before 
interchanging, except in set 3, in which 
they were not cleaned. 

The method of testing was as follows: 
The test pieces being placed in the ma- 
chine, the gearing was turned by hand, 
driving the screw at a very slow rate (not 
more than one revolution in two minutes), 
until the pressure was raised to the desired 
amount, the pendulum meanwhile being 
swung out by the moment required to 
turn the nut. The relative motion of 
screw and nut during this time was very 
slight, being only that due to spring of 
parts of the machine, and the slight dis- 
placement of oil in the cylinder, so that the 
action between screw and nut was quite 
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The “Winter Lard Oil” 
gravity of .g19. 

In each set of tests, screw No. I was 
tested with nuts Nos. 6, 7, 8 and 9, suc- 
cessively; then screw No. 2, with the same 
nuts, in the same order, and soon. Inthe 
first set eight cards were taken from each 
pair, but as the mean of the first four cards 
taken throughout was identical with the 
mean of all, it was considered that four 


had a specific 


cards each would suffice in the remaining 
sets. Set No. 3 isa duplicate of a previous 
set, with the exception that the pressure 
was carried to 8,000 or 10,000 pounds only 
in the first trial, while in the second (the 


similar to that taking place in ordinary 
machine bolts when tightened upon com- 
paratively unyielding material. The mo- 
tion was usually rather irregular, the 
screw and nut being relatively at rest 
from ten to twenty times during the tight- 
ening, as is well shown by the cards. This 
was partly due to the jar of the gearing. 
When the maximum pressure was 
reached, the gearing was locked, and the 
hand relief valve was opened slightly; 
as the pressure fell the pendulum slowly 
descended, turning the nut on the screw 
in the same relative direction as before, 
but reversing all the motions of the ma- 
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chine which, by their friction, might affect 
the card. Thus, if the piston did not turn 
freely, it would make the “up” line on the 
card too high, and the “down” line too 
low; and for friction in the indicator 
piston and other parts there would be 
corresponding deviations in the lines. 
But in most tests the “up” and the 
“down” lines coincided very closely, show- 
ing either almost total absence of friction, 
or compensation of the errors. In those 
cards in which the lines did not sensibly 
coincide, the true card was assumed to lie 
midway, as this would give the proper 
mean, whether the deviations were due to 
friction in the machine or to change of 
the co-efficient at the screw. Usually the 
“down” line was the smoother, the jar of 
the gears being absent. 

The general form of the cards is that of 
a curve closely approximating a straight 
line, with small irregularities throughout, 
as shown in Fig. 3. The curvature is 
usually in the direction indicating a 
smaller co-efficient at higher pressures; a 
straight line card would indicate a con- 
stant co-efficient, or “friction proportional 
to pressure.” 

The co-efficients given in the first three 
tables were taken at 10,000 pounds load on 
the screw. The fourth set was made with 
much lighter indicator spring and pendu- 
lum, to get a large card at low pressures. 
As the average result of this set, read at 
3,000 pounds, was practically identical with 


Rear Side Bolt that of the first set, read at 10,000 pounds, 


it was assumed that each card might be 
considered as a “straight line” card. 

The labor of computation from the cards 
was reduced to a minimum by plotting on 
a piece of transparent celluloid a series of 
straight line cards with a common origin, 
and for co-efficients varying by .o2 from 
.04 to .24, and involving all corrections 
shown to be necessary by a careful cali- 
bration of all parts of the machine and in- 
dicator. The celluloid sheet being placed 
over the actual card, the proper average 
co-efficient for that card could be read off. 

The computations were based upon the 
formula 


Pit 


~ 
~ 
II 


in which 


Q = tangential force necessary to turn 
the nut, applied at the mean 
radius of the thread, 

P = total axial load. 

p = pitch of thread. 

@ = mean diameter of thread. 

yu = coefficient of friction. 


The comparatively low co-efficients fre- 
quently obtained in set No. 3 were also 
made evident by the “overhauling” of the 
screw when pressure was applied by the 
hand-pump—the highest co-efficient at 
which this can occur being about .076 for 
these screws. The graphite and oil were 
well distributed between the nut and the 
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screw, the looseness of the fit making this 
possible. 

[Several tables embraced in the paper 
we are under the necessity of omitting for 
lack of space.—Ed.] 

The conclusions which the results seem 
to warrant are: 

That for metallic screws in good con- 
dition, turning at extremely slow speeds, 
under any pressure up to 14,000 pounds 
per square inch of bearing surface, and 
freely lubricated before application of the 


Mean Coefficients of Fri¢tion 
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variation than is evident in the records 
given above, and hence more definitely 
comparable with each other. 
Addendum—In using the machine for 
testing materials in torsion, a graduated 
arc and a pointer are attached directly to 
the 10-inch test piece at points eight inches 
apart. The two-inch drum above the 
head of the pendulum (shown in the pho- 
tograph only) is used for obtaining “semi- 
autographic” records. For equal inter- 
vals in the angle of torsion, as read on the 


15 
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Mean Coefficients of Friction 
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pressure, the following co-efficients of 
friction may be used: 
COEFFICIENTS OF FRICTION, 


Lubricant. | Minimum. Mean. 


Lard oil........... .09 25 
Heavy 


oil (mineral)..... 11 19 143 
Heavy machinery 

oil and graphite. | 

in equal -03 15 07 


The writer does not consider that the 
tests prove that any one of the metals used 
develops less friction than any of the 
others, under the methods of testing em- 
ployed, although such results might be 
inferred from Table III., for instance, in 
which the co-efficients for the brass nut 
are uniformly lower than for any of the 
others. Nor does he believe that the 
method of testing employed is the best 
possible; a number of cast-iron nuts and 
screws tested by themselves, and a num- 
ber of steel nuts and screws similarly 
tested, might give results showing less 


graduated arc, the drum is turned by hand 
a fixed number of teeth on its ratchet 
wheel, while the pencil, carried on an arm 
of the slider, rises a distance proportional 
to the moment of the pendulum. The rec- 
ord thus obtained gives virtually a num- 
ber of points in the true card, from which 
both strain and stress may be scaled; or 
the strain may be referred directly back 
to the graduations on the arc. After the 
stress has been carried sufficiently beyond 
the elastic limit, the rotation of the drum 
is discontinued, and the maximum mo- 
ment is autographically recorded by the 
vertical rise of the pencil. The angle of 
torsion at rupture is determined, in duc- 
tile materials, from the fractured speci- 
men, marks being made for the purpose 
before testing. With brittle materials, the 
angle of torsion at rupture may best be 
determined from the initial and final posi- 
tions of the heads carrying the jaws, the 
reading arc and pointer being removed 
before fracture. The cards obtained as 
above are on a large scale to a point some- 
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what beyond the elastic limit; the maxi- 
mum stress is determined accurately, and 
the maximum strain is determined with suf- 
ficient accuracy for any practical purpose. 


On the 21st of December Mr. William 
Lodge, of Cincinnati, O., sold his interest 
in the Lodge-Davis Machine Tool Co., of 
that city, to Messrs. Chas. Davis, Thomas 
P. Egan, Robert Laidlaw and Thomas 
McDougall. The purchase represents 
$240,000 worth of stock, and terminates a 
long and bitterly-contested legal contro- 
versy. The new officers of the Lodge- 
Davis Machine Tool Co. will be: Charles 
Davis, president; W. H. Burtner, vice- 
president and treasurer, and B. B. Quillen, 
secretary. This brings into close rela- 
tionship the Lodge-Davis Machine Tool 
Co., the J. A. Fay & Egan Co., and the 
Laidlaw-Dun-Gordon Co., and may lead 
to the consolidation of their various stores 
in the principal cities of the country. 

Mr. Wm. Lodge will devote his entire at- 
tention to the affairs of the Lodge-Shipley 
Machine Tool Co., which concern is now 
exceptionally busy, and is running its 
plant until 10 P. M. every night. 


Oil on Reamers and Taps. 


Editor American Machinist: 

Being a constant reader of your valuable 
paper, and a machinist for fifteen years, I 
desire to present this subject for the con- 
sideration of mechanics who are or have 
been engaged in working the metals. I 
hope some of the readers of this paper 
will be kind enough to give me the benefit 
of their experience upon this subject. 
When reaming a hole in cast iron with a 
hand reamer, is it advisable to use oi! of a 
good quality (pure lard oil), or is it better 
to use the reamer dry? Which is most 
disastrous to the reamer? 

Also let us have a word about the use of 
oil on taps in cast iron. It is my purpose 
for the present to get the experience of 
practical men upon these questions, after 
which I will have more to say. H. E. S. 

Pittsfield, Mass, Dec. 20, 1895. 


The Car Building Industry. 


The “Railroad Gazette,” in its issue of 
Dec. 27th, says: “Reports from the car 
building companies show that car building 
also has taken an upward turn, the output 
of the contracting shops being 31,893 
freight cars. This is in comparison with 
17,029 freight cars built in 1894. When 
we say that car building has taken an up- 
ward turn, we limit the phrase to a com- 
parison with the previous year. The total 
of cars built this year is not a large record 
by any means, and makes the number built 
in the years immediately preceding (51,000 
in 1893 and 93,000 in 1892) appear extra- 
ordinarily large. It seems probable that 
railroad managers have continued the use 
of much equipment, not in good condi- 
tion, and which ordinarily would be re- 
placed. In this fact lies the hope of the 


car builders.’ 
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Electrotechnics—I. 


The Principles of Electricity for Practical Men. 


BY FRANK 8S. MASON. 


1. ELECTROTECHNICS, the science 
ofthe methods, processesand operations in 
which electricity is applied in the indus- 
trial arts. Standard Dictionary, 1895. 

2. ELECTRO-MAGNETICS, | that 
branch of physics which treats of the re- 
lations between electricity and magnetism 
and of the phenomena due to those rela- 
tions. Id. 

3. THE SCOPE of these notes is indi- 
cated in the above definitions. It is the in- 
tention of the writer to disclose as briefly 
and compactly as is consistent with clear- 
ness the principles which underlie the 
modern commercial employment of elec- 
tricity in transportation, the transmission 
of intelligence, and the diffusion of light, 
power and heat. And in particular to ex- 
plicate the application of those principles 
to the constructive design of the electro- 
magnetic machinery which has been the 
principal factor of commercial success. 

To this end facts will be presented in 
preference to hypotheses. Results will 
be exhibited without discussion as to 
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primal causes. Although the electric cur- 
rent as such is denied (and even the ex- 
istence of electricity doubted) by ultra 
scientists, yet, as the term conveniently 
expresses many phenomena and is in com- 
mon use, it will appear in the following 
matter, together with such other terms 
and misnomers as are associated with the 
subject. There will be no straining for 
effect or distortion of language. Elec- 
tricity and its varied manifestations are 
sufficiently wonderful without exaggera- 
tion. As wonderful, indeed, as heat, light 
or a blade of grass. 

Nevertheless, the study of electricity is 
not to be approached with fear and trem- 
bling. The mind should be divested of 
the notion that it is a difficult subject to 
master. Like all other human knowledge, 
it requires only persistent application. 
Unfortunately, the electrical profession, 
because it affords an opportunity jo in- 
dulge in the mysterious, attracts charla- 
tans and persons much given to wind, 
and a relatively simple matter is befogged 
to such a degree that we who are common 
clay are a bit afraid of the subject. 
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The strange terms and arrays of mathe- 
matics in electrical publications appear 
most formidable. Once familiar with the 
meaning of the terms they are as simple 
as gravitation or revolution per minute; 
and as the writer is a stranger to mathe- 
matics these notes will not include that 
stumbling block. 

All students are obstructed by a failing 
common to all instructors, viz., giving 


Fig. 2. 


lessons in spelling before teaching the 
alphabet. On the other hand, students 
are impatient of words of one syllable 
and prone to skip. During nine years as 
instructor in evening drawing schools 
the writer's greatest difficulty was to avoid 
slurring points as familiar to him as abc, 
but a foreign language to his pupils. And 
his greatest obstacle was the difficulty of 
obtaining an expression of understanding 
from his class whereby he might govern 
his progress. It is desired that each 
reader of these notes will demand an ex- 
planation of obscure points, thus assisting 
himself, his instructor and his fellow stu- 
dents. 

.4. HISTORICAL. In 1819 Oecersted 
demonstrated the relationship, if not the 
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ELECTRICAL MACHINERY. 


pole of the magnetic needle will be de- 
flected toward the west. If the current is 
reversed the deflection will be to the east. 
If the conductor is placed above the mag- 
netic needle contrary results will ensue. 
In 1820 Arago and Davy each discov- 
ered that a steel bar could be magnetized 
by an electric current. In 1825 Sturgeon 
applied this discovery to the invention of 
the electro-magnet and coined the name 
therefor. As early electro-magnet is 
shown in Fig. 2. In 1827 Ohm promul- 
gated his law of the electric current, viz., 
the current varies directly as the electro- 
motive force and inversely as the resist- 
ance of the circuit. In 1831 Faraday dis- 
covered that an electric current could be 
generated mechanically by the mutual 
action of a magnet (either permanent or 
electro) and a conductor, which discovery 
is illustrated in Fig. 3, in which plunging 
the coil A into the coil B induces a current 
in the conductor CC. Withdrawing it in- 
duces a current in the opposite direction. 
D is a battery and E a galvanometer. 
Following this discovery Faraday con- 
structed a continuous current dynamo 
illustrated in Fig. 4, in which S N is a per- 
manent magnet, D a revolving copper 
disk. It was afterward discovered that 
an iron disk gave better results. This 
machine has never been adapted to 
practical service, since the current gen- 
erated is very. large in volume and low 
in pressure. Faraday also discovered the 
induction coil, also termed the transformer 
or converter, shown in Fig. 5, where P is 
the primary coil, S the secondary coil, R 
an iron ring. An intermittent direct cur- 
rent, or an alternating current, through 
the primary coil causes fluctuations in the 
magnetic field, which fluctuations induce 
an alternating current in the secondary 
coil. Previously, in 1821, Faraday had 
accomplished electro-magnetic rotation, 
foreshadowing the electric motor as in 
Fig. 6, in which N S is a permanent mag- 
net, M a pool of mercury, into which the 


Fig. 3 


identity of electricity and magnetism. 
Oersted’s experiment is illustrated in Fig. 
I, in which, if an electric current flow from 
A to B through a conductor, the north 


wire W dips. When a current is sent 
through the conductor C, the wire and the 
mercury, the wire circlesabout the magnet, 
pursuing itself. Later, in 1831, Dal Ne- 
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gro produced an alternate current oscil- 
lator (a la Tesla), and Pixii a rotating 
alternate current dynamo. In 1832 Am- 
pere invented the commutator. Thus 
were the foundations laid and science 
waited on commerce. The scientist had 
done his work, and some fifty years later 
the business man awoke to the fact. 
From 1832 until 1888 improvements in 
detail only are to be noted. It came grad- 
ually to be understood that any dynamo 
or motor could be made to reverse its 
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function; that the electro-magnet was 
far superior to the permanent magnet for 
dynamo electric machinery, and that a 
dynamo could be made self-exciting by 
sending the current generated in the arma- 
ture through the field magnet. 

In 1888 Professor Sylvanus P. Thomp- 
son, by far the most able English writer 
and authority on electrical subjects, as- 
sembled the researches of Rowland, Hop- 
kinson and Kapp, and promulgated the 
law of the magnetic circuit, viz., the mag- 
netic flux is equal to the magneto motive 
force divided by the reluctance, a parallel 
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law to that of Ohm on the electric current. 
This law, in conjunction with Ohm’s law, 
placed the design of electro-magnet 
machinery upon a secure mathematical 
basis. Previous to this date the design- 
ing of a dynamo or motor had been a mat- 
ter of empiricism. 

5. UNITS. Curious names are often 
given to principles supposed to be newly 
discovered, but which in reality are old 
and have proper technical names. One 
vagary of scientists has been the giving 
of individual names to physical concep- 
tions which have technical names when 
those principles are properly understood. 
This annoyance exists more in the electri- 
cal profession than in any other branch 
of science, the result of which is some- 
times ridiculous. The Electrical Con- 
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gress, which met in Paris in 1881, occu- 
pied much time in discussing which indi- 
vidual names should be adopted for elec 
trical conceptions. Many © superficial 
writers and talkers have much bothered 
earnest students by this form of solemn 
nonsense—Nystrom. 

Any system oi physical units must in- 
clude three fundamentals, viz., length, 
mass and time, from which all others 
are derived. The most commonly ac- 
cepted dimensions for these fundamentals 
are the centimeter (about four-tenths of 
an inch) for length, the gram (equal to a 
cubic centimeter of water at 4 degrees C., 
or about fifteen and one-half grains) for 
mass, and the second for time. These 
constitute the so-called C. G. S. system. 

There are some thirty odd electrical 
units based on this system, of which eight 
are the so-called practical units, including: 

The volt or unit of electro-motive force. 

The ohm or unit of resistance. 

The ampere or unit of current. 

The watt or unit of power. 

The joule or unit of work. 

The coulomb or unit of quantity. 

The farad or unit of capacity. 

The henry or unit of induction. 

Since quantities many times as large 
or small as some of these must often be 
expressed prefixes are used for the sake 
of brevity. Thus mega indicates one mil- 
lion as “megohm” or one million ohms; 
micro means one millionth part as “micro- 
farad” or one millionth part of a farad. 
In like manner kilo indicates one thou- 
sand, and milli one thousandth part, as 
kilowatt and milliampere. 

Houston's electrical dictionary defines 
a volt as, “Such an electromotive force 
as will cause a current of Gne ampere to 
flow against a resistance of one ohm;” an 
ohm as, “Such a resistance as would limit 
the flow of electricity under an eleciro- 
motive force of one volt to one ampere;” 
an ampere as “Such a current (or rate of 
flow or transmission of electricity) as 
would pass with an electro-motive force 
of one volt through a circuit whose resist- 
ance is one ohm;” and a watt as “The 
voltampere or unit of electric work.” 
This latter is incorrect, since a watt is the 
unit of power, which is quite a different 
thing from work. 

The above discussion is chiefly prelimi- 
nary and introductory. Next week I 
hope to enlarge upon the real nature and 
the relationship of the electrical units in 
a manner which will be intelligible to all. 


Too many electricians—electrical en- 
gineers and electrical editors alike—seem 
to proceed upon the idea that if electricity 
offers a means of doing a piece of work 
it therefore offers the best means. 

Our attention was recently called to a 
case of a factory proprietor in Connecti- 
cut who had applied an electric motor to 
a special case in his workshop with de- 
cided advantage—so much so that he at 


once conceived the idea of driving his en- 
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tire plant with motors, and proceeded to 
take advice in the matter from those who 
With a 


single exception his advisers assured him 


should have been able to give it 


that the proposed application was a legiti- 
mate one, from which he would reap many 
advantages. The exception (who, to his 
still greater credit, was a manufacturer, 
and directly interested in making sales) 
was a gentkman whose mental vision had 
not been blinded by the brilliancy of elec- 
trical achievement. He saw, on investiga- 
tion, that the conditions were such that the 
various machines were very compactly ar- 
ranged, and the running of them was prac- 
tically continuous. In other words, the 
amount of idle shaiting and belting to be 
eliminated by electrical transmission was 
small, and as the actual power consumed 
by the machines could not be changed, 
electrical transmission could save nothing, 
and the proprietor was so advised. 

The incident illustrates at once both the 
proper and improper method of trying to 
advance electrical interests—the latter of 
which, we are sorry to say, has been alto- 
gether too common. 


A Dynamo Field Boring Machine. 


In the construction of multipolar dyna- 
mos, the interior ends of the field magnets 
require to be bored to a true circle. Until 
comparatively recently it has been feasible 
to do this work on a horizontal boring 


mill. The growth of the direct connected 
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GEAR OF BORING MACHINE, 


dynamo, and especially the use of that 
construction in connection with large and 
moderate speed engines have, however, 
led to work of dimensions beyond the ca- 
pacity of the boring mill to handle, since, 
of course, any decrease in rotative speed 
of the armature leads at once to a corre- 
sponding increase in its diameter. With 
directly connected armatures mounted on 
Corliss engine shaits, the diameter thus 
becomes very considerable. 

The accompanying illustrations show a 
special machine for performing this opera- 
tion on the largest size generators. The 
magnet frame of such a generator is shown 
in position, with the pole pieces being 
bored. The operation is almost self-ex- 
planatory, but it may be remarked that the 
feed is accomplished by moving the cut- 
ter bar bodily lengthwise of the main shaft 
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by means of a screw and the usual star 
feed. The cutter bar is double-ended, and 
its ends are removable—the length of the 
end pieces used being determined by the 
diameter of the work being done. The 
machine is driven by an electric motor, as 
clearly shown. The driving of the cutter 
bar is by means of two bars parallel with 
the main shaft, these bars being driven 
from both ends by the two large gears, 
thereby securing a stiff cut with little vi- 
bration. The connection between the 
driving power and the large gears is 
shown in the smaller illustration. 

The machine is the design of Mr. John 
Riddell, supervisor of machinery and 
tools at the works of the General Electric 
Co., Schenectady, N. Y. We are indebted 
to the General Electric Co. for a photo- 
graph and drawing of the machine from 
which the accompanying engravings were 
made. It is but proper to add that the ma- 
chine is covered by patents. 

In the generator shown as under con- 
struction, the field magnets are cast in 
place in the magnet frame. In other con- 
structions the magnets are less numerous 
than in the illustration, and are bolted to 
pads or faces on the inner surface of the 
magnet frame. On large machines and 
with the usual tools, the planing of these 
pads is obviously an awkward piece of 
work. We expect shortly to illustrate and 
describe a special machine employed at 
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the works of the General 
Electric Co. for performing 
this operation. 


Simple Appliances for Ac- 
curately Testing Incan- 
descent Electric 
Lamps. 


BY PETER H. BULLOCK 


During the past year, ow- 
ing to expiring patents, de- 
cisions of courts and im- 
proved processes of manu- 


‘facture, there have been put 


upon the market numerous 
makes of lamps that are 
usually accompanied by lit- 
erature, which, if correct, 
would prove each lamp to 
be as good as the best, 
not only in the maximum 
amount of light and length 
of life, but also in the mini- 
mum amount of energy re- 
quired for its operation. 
The affable salesman will 
call with samples, ask your 
voltage, and attach one o. 
his lamps, which he will as- 
sure you is right out of the 
barrel, and not a show lam> 
at all. Of course, his lamp 
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TESTING BOARD. Fig. 1. 


is newandclean, and as the one he removes 
may be old and the globe discolored, the 
superiority of his lamp is too evident to re- 
quire further proofinthat direction, and the 
data of the circular give all other needed 
information as to life, efficiency, etc., etc. 
He will probably quote you a price of 22 
cents for barrel lots. You will buy, and 
pat yourself on the back for getting a bet- 
ter lamp than you paid 36 cents for a year 
ago. It is true that a hat is a hat, but it is 
just as true that there is a great difference 
in the quality of head gear. There is also 
as great a difference in the quality of 
lamps, and it will be the object of this 
paper to show how any one can test his 
own and determine their actual efficiency. 

Avery material increasein the reading of 
the ampere meters, the power required to 
drive the dynamos and the fuel consumed, 
after about a year’s operation of a plant, 
convinced me that there was either a great 
loss of energy in the old lamps or else that 
some of the new kinds being tried were 
consuming far more power than the 
amount of light being produced justified, 
and in order to settle these questions the 
simple appliances below described have 
been constructed and valuable positive 
information secured. 

To ascertain just the amount of energy 
required to operate any make or style of 
lamp to be tested, the board shown in 
Fig. 1 was constructed. It is 24x20 
inches, with receptacles for twelve lamps, 
and binding posts for the feed wires and 
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the volt and ampere meters. The board 
is made double, with the writing concealed 
in grooves between the pieces. As will 
be seen, it is possible to accurately meas- 
ure the energy required to light the whole 
twelve, or any less number. As the ac- 
cepted electrical horse power is 746 watts, 
it will be seen that the capacity of the 
board in 16 c. p. lamps is equal to the ab- 
sorption of about that amount of power. 
It is presumed that every one knows that 
the watt is the unit of measurement of 
electric power, and is represented by one 
ampere of current flowing under one volt 
of pressure. In other words, the power 
of any current in watts is found by multi- 
plying the number of volts pressure by the 
number of amperes of current. Now, as 
volts and amperes are as easily read from 
the proper instruments as steam pressure 
from a pressure gauge, it will be seen that 
the power in watts required to drive the 
lamps under test is easily obtained, and, 


when obtained, is easily translated into 
the more familiar unit of the horse power 
by the relation given above, that 746 watts 
equal one horse power. 

But finding how much power is required 
to operate a lamp without finding how 
much light it gives would be as senseless 
as weighing the coal used at the boiler 
and not measuring the power obtained 
from it by the engine. 

To find the candle power of a lamp, it 
is necessary to have the means for com- 
paring it with a standard candle, or 
with a lamp that has been tested and cali- 
brated to a certain known brilliancy. For 
use in testing lamps the box shown in 
Fig. 2 has been constructed. It is 12 x 12 
in. by 16 ft., and is wired, as shown, for 
two lamp sockets with sliding spring con- 
tacts, each socket being moved indepen- 
dently of the other to any desired position 
within range of the box by means of cords, 
pulleys and hand knobs near point of ob- 
servation. The principle is described in 
most works on light, and it is simply the 
casting on a screen of two parallel sha- 
dows of a single object, C, from different 
sources of light. It is only necessary to 
adjust the lights being compared so that 
the intensity of the shadows is the same. 
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This may seem to be a matter of judgment 
as to vision, but it will be found that there 
is but a single position where lights of 
different intensities will produce the same 
shadows. The powers of the lights will be 
directly in proportion to the squares oi 
their distances from the screen. Thus, if 
one lamp is at three times the distance of 
the other, its illuminating power is nine 
times as great. 

This apparatus is nothing more than 
any one who knows enough to keep out 
of the way can make. It can be shorter, if 
only lamps of comparatively low c. p. are 
to be tested. The top should be in sec- 
tions for ease in getting at the lamps. The 
end at A should be of ground glass, for 
external observation, and there should be 
a peek-hole at B for use when a white 
cardboard is used for a shadow screen. 

With these simple appliances any user 
of lamps can satisfy himself as to the 
relative value of any offered him for sale. 


Fig. 2 


He can also establish a limit of energy 
consumed and light produced, beyond 
which he will not use a lamp. Occasion- 
ally a lamp will be found that will have a 
wonderfully long life so far as the fila- 
ment holding together is concerned. I 
have one that has burned 2,200 hours, but 
it is not much more than a curiosity, as it 
uses 1.5 amperes and produces but two 
candle power of light. Very many lamps 
tested have used from .8 to 1.4 amperes, 
and given but from five to eight actual 
c. p. Let us see how the figures would 
look in the case of a 1,000-light plant un- 
der such an increase of energy and de- 
crease of light. If we have 1,000 new, 
actual 16 c. p. lamps at 500 amperes and 
110 yolts, we would have 55,000 watts, pro- 
ducing 16,000 c. p., which would give 3.44 
watts per c. p. Now, when these lamps 
have depreciated until they use 650 am- 
peres at the same voltage, and give but 
10,000 c. p., we find we have used 71,500 
watts, or 7.15 per c. p. How about the 
engine and coal pile in the meantime? As 
an electrical h. p. is 746 watts, the 16,000 
c. p. would be produced by 73 +h. p.. 
while the 10,000 c. p. illumination would 
require 95+. If such a plant happened 
to have a 100 h. p. engine to start with, 
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they might be all right, but ii they only 
had 75 they would have a pretty good 
overload to contend with. Result, slow 
speed, low voltage and complaints. Very 
few engines of this size use less than four 
pounds of coal per h. p. per hour, and 
the 22 h. p. above referred to would use 
nearly 100 pounds per hour—quite a loss 
for the privilege of using poor lamps. 
After finding out the energy a certain 
it 


lamp consumes and the c. p. it gives out, 
the next and last is to find out its efficient 
life. This can only be determined by keep- 
ing a complete history of it while in reg- 
ular use. It is a good plan to put lamps ot 
different makes on to some circuit where 
the time burned is the same, and where 
their comparative brilliancy can be ob- 
served. Surprising differences will be 
found to exist between lamps, and great 
discrepancies will be observed between 
the facts as you find them and the data 
given by the makers. 

When lamps are to be tested, an ac 
count should be opened, and each and 
every fact should be noted for every fifty 
hours burned and as long as the lamp re- 
mains economically effective. For, if the 
filament holds together, there will surely 
come a time when it will not pay to keep 
the lamp in use for illuminating purposes. 
After thistime is past,the lampshad better 
be given to the ladies for the construc- 
tion of needlework, or kept ona shelf 
near the window in your bedroom for use 
as missiles to accelerate the movements of 
cats engaged in nocturnal concerts, for 
which purpose I have found the bursting 
of the globes on a backyard fence to be 
remarkably effective. 

To illustrate the use of the testing 
board described above, and show the ad- 
vantages that may be derived from having 
the means of finding out just what any 
particular lamp will do, and what its econ- 
omy is in comparison with other lamps, 
the accompanying table of results is given. 
For obvious reasons the makers’ names are 
represented by letters. In one case, where 
a lot of lamps was rejected for not being 
up to the specified efficiency, the agent 
came to inquire what we knew about 
lamps, anyway. For his edification and 
satisfaction, twelve of his lamps were 
tested in his presence, and when he saw 
the result he acknowledged the correct- 
ness of our test, asked us to return the 
lamps, and blamed the shipping clerk at 
the factory, who, he said, had probably 
been trying to get rid of a poor lot, made 
some months before. I do not know if 
the clerk got a raise in his salary for his 
zeal, but do know that the next lot was 
fully up to the guarantee. It will be 
noticed that with some of the lamps of 
high candle power, the efficiency per 
candle power is higher than with the usual 
size of lamp. One lamp of 50 ¢. p. is still 
efficient and economical after 900 hours’ 
use. To show the relative efficiency of 
low tension arc lamps run with current 
from an incandescent circuit, attention is 
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called to the entry under letters L. T. Arce. 
In this case the two lamps were in series, 
and wired through the instruments on the 
board. The rated c. p. (1,200) is assumed 
to be the true one, as the photometer illus- 
trated is not suitable for lamps of this size 
and capacity. Even if the c. p. is but half 
that rated, or 1,200 for the two, they are 
still far ahead, so far as light produced for 
Under K will be 
seen the poor economy of using an old 
lamp. The watts per c. p. are figured 
from the makers’ rating of the c. p., and 
not from the results of the photometric 
tests. The variations, however, are slight 
in most cases. 


power is concerned. 


a 
3) 
eis 
A 115} .44 16 16,8) 3.15 
B. | 12) 115 6.25 16, 15-5) 373 
6) 115 3.30 16 16.3, 4.02 / Same lot of 
D. | 12) 6.72 16 16.3) 4.02 lamps. 
E. 10, 115, © 16 17.4) 4-31 
F. | I} 115 110 32 «18 3.95 
| 1) 115) 1.66 50 48.9| 3.81 
H. | 1 115\ 4.25, 200 199 | 2.44 Giant Inc. 
L.T. 
Arc.| 2) 115, 8.5 | 2,400 .... | .407,In series. 
K. |] 1 80 16 94 93 After1,600 hours 


Our friend, J. F., of Plainfield, N. J., 
and many others should be aware of the 
fact that it is an invariable rule of this 
office not to reply to anonymous com- 
munications, or any communications 
whatever that are not signed by full name 
and address of the writers. 


In melting pig iron in a cupola how 
much of its silicon is burned out? Silicon 
is not evenly diffused through either pig 
iron or castings, therefore it is not possi- 
ble to obtain an analysis from drilings that 
will accurately give the silicon in either. 
The heat of the cupola, the rapidity of 
melting, the quality of the fuel and many 
other conditions exert such an influence 
upon the silicon that thelossof silicon will 
vary. The making of gray iron castings 
very fortunately does not require an exact 
percentage of silicon. The lower the sili- 
con in pig iron the less the loss. Silvery 
irons containing 5 per cent. silicon will 
impart the most of their silicon to the mix- 
ture. Silicon iron with silicon over 7 per 
cent. costs more than that with lower sili- 
con and much more of the silicon is lost, 
and worse than that, the silicon will not be 
evenly diffused in the casting. Pig iron 
varies in composition so greatly from day 
to day, that its exact composition cannoi 
be determined. For this reason several 
irons should be used so that a chance vari- 


tion in one will not greatly influence the 
castings.—W. T. Keep, in “The Foun- 
dry.” 
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Condition and Prospects of the 
Machinery Business. 


Letters from Machinery Manufacturers to the 
American Machinist.”’ 


In ac¢ordance with our annual custom, 
we have asked leading manufacturers in 
machinery and kindred lines to write for 
publication their views as to the present 
condition and future prospects of business. 
Some of the letters received in reply fol- 
low, and others will appear in our next 
issue. 


Acme Machinery Company, Bolt, Nut 
and Special Machinery, Cleveland, O., 
write us: 

We began the year 1895 with high hopes 
for a better trade than we had in ’94. The 
first month or two were rather disappoint- 
ing, then began a steady increase in the 
volume of business, which soon carried 
us up to our full force and capacity. The 
last two months we have been obliged to 
run twelve hours per day, and find it dif- 
ficult to keep up with the constant increase 
of orders. 

Inquiries still come in freely for our 
productions, therefore we look forward to 
1896 as a prosperous year. We have more 
confidence in the future, for the reason 
that this expanding volume of business in 
machine tools seems to be gradual and 
unaccompanied by any symptoms of a 
“boom.” 


Backus Water Motor Company, Water 
Motors, Exhaust Fans, Gas Engines, 
Newark, N. J. 

Business at the present time is, and has 
been, better than it was a year ago, and the 
prospects for 1896 we believe to be better 
than they were for 1895. ; 

We have somewhat enlarged our busi- 
ness by the manufacturing of a gas engine, 
which has its effect on our trade. 


Bickford Drill and Tool Co., Machine 
Tools, Upright, Radial, Universal Radial 
and Multiple Drills, Boring and Turning 
Mills, Cincinnati, O. 

The past year has been, beyond doubt, 
much more satisfactory than the one be- 
fore that. We have enjoyed a good busi- 
ness the greater part of the year, and 
especially in the latter half, and, judging 
from the present indications, all prospects 
are favorable for a continuance. We have 
during the past year brought out quite an 
extensive line of bicycle drilling machin- 
ery, and also some entirely new radial 
drills, which have been illustrated in the 
“American Machinist.” At the present 
time we are at work on an entirely new 
line of upright drills, which machines will 
embody new features which have never 
been placed on this class of machinery in 
the past. We are pleased to state that our 
shop is now running full in every depart- 
ment, with as many men as we ever had, 
and we are very busy. We are also happy 
to state, that negotiations have about been 
completed which will result in the erection 
of a new fagory building for us in the 
early spring. We are also pleased to say 
that during the year just closed we have 
established several new connections in 
foreign countries, and expect our foreign 
trade to increase very nicely in 1806. 
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Tools and Drop Forgings, Hartford, 
Conn. 


Our business for the year 1895 has been 
much in excess of the year previous. Prob- 
ably there will be about 25 per cent. in- 
crease, although we find prices of product 
much less than in the year 1894. Prices of 
labor have remained about the same with 
us as the previous year. 

We have good orders on hand, espe- 
cially for our output of bicycle wrenches, 
of which we have sold our entire produc- 
tion up to April 1st. We look to a good 
business for 1896. 


Cleveland Twist Drill Company, Twist 
Drills, Reamers, etc., Cleveland, O. 


Our business for 1895 has been larger 
than for any previous year in the history 
of our business. 

We completed a large addition to our 
factory in March of this year, which is 
110 feet long, three stories high, with a 
fine fireproof basement and first story. 
These two fireproof stories are used ex- 
clusively for stock room, packing and 
shipping departments. Our stock room, 
as at present arranged, has been pro- 
nounced by several competent judges to 
be the best of its kind in the country. 

We have rearranged the entire factory, 
with the view of giving each department 
more room, and although we have added 
quite a number of machines, we still have 
plenty of room to increase our facilities 
all that is necessary to meet the continu- 
ally growing demand for our goods. 

We are well satisfied with the volume 
of our year’s business, and are looking for- 
ward to an increased business the coming 
year, and see no reason why our best 
hopes should not be realized. 


Curtis & Curtis, Pipe Cutting and 
Threading Tools and Machinery, Bridge- 
port, Conn. 

We have enjoyed a very good business 
throughout the year, running our works 
at full time and with a full force. During 
part of the time the works ran for thirteen 
hours a day. During October we did the 
largest business of any month in the his- 
tory of the firm. We look for great things 
next year, and if we are not disappointed, 
will be obliged to increase our capacity in 
order to meet the demands of the trade 
for the Forbes Patent Die Stocks. 


Dietz, Schumacher & Co., Machinists’ 
Tools, Cincinnati, O. 


We are hardly in the position at present 
to give you a detailed account of our im- 
provements, enlargements, etc., in the last 
year, owing to our being on the eve of 
making so many and varied changes in 
our present line of manufacturing. We 
propose, by ninety days, to be in our new 
quarters, 90 x 200 feet, made of structural 
iron and brick. 

During the past year we have added 
to our former capacity: Five of our 
latest improved engine lathes, one auto- 
matic Brown & Sharpe gear cutter, one 
30 x 30 X 16 spiral gear Gray planer, one 
latest improved Garvin milling machine, 
one Universal Landis grinding machine, 
one new special boring machne (our 
own make), one latest Le Blond drill 
press, one 15-inch steptoe crank shaper, 
and in view of our increased capacity in 
our new building, have placed an order 
with the G. A. Gray Co., this city, for one 
of their 38 x 38 inch x 24 foot spiral gear 
planers. Within ten days will place our 
order for either a Corliss or Cross com- 


4 
= 
3 
an 
| 
— 
if 
> i 
4 
i 
4 
T 


January 2, 1896. 


pound engine of latest modern designs, of 
over 100 horse power. 

In view of as steady an increase of our 
business in the future as in the past, we 
have modeled our new structure after the 
lines of the Ordnance Building at Wash- 
ington Navy Yard; to be constructed en- 
tirely of iron and brick, with solid founda- 
tions for all heavy tools. 

When established in our permanent 
quarters, we shall then push our newly in- 
troduced 14-inch, 16-inch and improved 
18-inch engine lathes, our 24 x 36-inch and 
26x 44-inch double spindle lathes, and 
shall add to this a complete line of our 
special grade screw machines, drawings 
and plans for which have just been com- 
pleted. On these tools alone we are de- 
termined to enter the market, convinced 
that with our greater facilities for handl- 
ing trade we will be enabled to safely 
place our machines in domestic competi- 
tion, as well as double our trade abroad. 


J. A. Fay & Co., Wood Working Ma- 
chinery, Cincinnati. 


It has been some time since business 
conditions warranted addressing you in a 
hopeful tone. The “hard times” came 
upon us with about the same severity that 
was experienced by almost every concern 
engaged in business where iron and steel 
were the chief commodities in use. 

During the period of depression we found 
it unnecessary to enter very largely the 
field of improvement in our shop practice 
in the enlargement of the plant, or in ex- 
tending the territory to which we looked 
for a market. We are pleased, however, 
to note for some time past a marked im- 
provement in the tone of our correspond- 
ence, in the number of our inquiries, in 
the demands for machinery both at home 
and abroad; an increase in our shipments, 
smoother sailing in making collections, 
and, in fact, a healthier tone in our general 
business affairs. 

We are quite busy in many of our de- 
partments, are adding to our force from 
time to time, and our satisfaction over 
the outlook for 1896 would be unalloyed, 
were it not for the one fact that has thus 
far proved insurmountable—our inability 
to advance prices for our manufactured 
product. 

Raw material, as is well known, has ad- 
vanced considerably, but we are not pre- 
pared to demand of our customers a pro- 
portionate advance in making them quota- 
tions. We are hopeful that the business 
for 1896 will be increased to that extent, 
that we may derive from it our reason- 
able profit. We may not have this satis- 
faction, however, until a complete change 
in the Administration. 


Fox Machine Co., Wood and _ Iron 
Working Machinery, Grand _ Rapids, 
Mich. 

We are pleased to report a very satis- 
factory year’s business in all of our dif- 
ferent lines. 

Our machine tool business has been 
gradually increasing through the year, the 
rush being especially on tools for manu- 
facturing bicycles, on which we have been 
kept exceedingly busy, and have orders 
on hand for about sixty days ahead. The 
bicycle business, which we took up a year 
ago, has been gradually increasing, and 
this year we shall not only place upon the 
market the same model that we sold last 
year, with some improvements, but shall 
have five other new models that we shall 
add to our line. 

Our steel hardware department has been 
increasing, and we have found it necessary 
to double our facilities for producing this 
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class of goods. We have added a large- 
size punching press and an 8-foot squaring 
shear to our line of press tools, and these 
like all the other machines we are manu- 
facturing, are those we brought out first 
to meet the requirements of our own busi- 
ness. 

In order to make room for the increase 
in our different lines, we have added a 
four-story brick addition to our main 
building, 42x 92 feet in size. We have 
also added a boiler house, 30 feet square 
and three stories high. 

We anticipate a good business for 1896, 
but feel, with many others, that were it 
not for the demand which the bicycle in- 
dustry has created for tools and steel, 
that the general state of business at the 
present time would be anything but satis- 
factory. 

In connection with our line of bicycles 
and bicycle tools, we shall be on the mar- 
ket with a list of bicycle specialties, which, 
we anticipate, will have a very large sale, 
and we hope at the close of 1896 we will 
be able to give you as good a report and 
with as bright a prospect as at the present 
time. 


Frick Company, Eclipse Machinery, 
Corliss Steam Engines, Ice Making and 
Refrigerating Machines, Steam Boilers, 
etc., Waynesboro, Franklin Co., Pa. 

Our business during the past year was 
good, showing a considerable increase 
over that done in 1894. The outlook for 
next year is also encouraging, as we have 
more orders than usual at this season of 
the year.. Have made no advance in 
wages, as we find it necessary to still sell 
at very close margins. 


Hill, Clarke & Co., Iron and Brass 
Working Machinery, Boston. 

We are pleased to say that our business, 
both at Boston and Chicago, has been 
quite satisfactory for the year of 1895. Our 
trade, however, has been, to a very large 
extent, from bicycle manufacturers, while 
general business has been rather quiet. 
Had it not been for the bicycle trade, our 
business for 1895 would have been very 
light indeed. 

Nearly every one in our line is looking 
for improvement in general business for 
1896, and we think all the indications 
point that way. 


Hurlbut-Rogers Machine Co., Patent 
Cutting-off and Centering Machines, 
South Sudbury, Mass. 

Business has been driving since July Ist, 
and we have been unable to keep up with 
our orders. We consider that prospects 
for 1896 are good. 


Joseph Dixon Crucible Co., Graphite, 
Plumbago, Black-Lead, Pencils, Cruci- 
bles, Stove Polish, Lubricants, and Gra- 
phite Products of all kinds, Jersey City, 
N. J. 

The Dixon Company approaches 1896 
in the mood expressed by Ralph Waldo 
Emerson when he used the words, “divine 
discontent.” This means a certain dis- 
content, yet not unreasonable or queru- 
lous dissatisfaction. 

As to gross sales, the Dixon Company, in 
1895, scores a good percentage over 1894; 
as to collections, they also have been good. 
As to bad debts, they have been few. For 
us, 1895 has been a year of satisfactory 
progress not only, but a year of seed- 
sowing from which we hope a liberal har- 
vest. Thus much for our content. 
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For discontent, we think that the whole 
business world, including manufacturers, 
jobbers and small dealers of all kinds are 
asking for too small margins of profit, and 
that, as far as the stockholders and others 
are concerned, who profit by the earnings 
of the various business houses of the United 
States, they are the poorest paid people 
in the community. They do too much 
work, carry too large responsibility, ex- 
perience too much wear and tear, for the 
margin of profit they get. 

Not long since, the writer was talking 
with a jobber whose gross sales were in 
the millions. His percentage of profits 
was less than 5 per cent. on the gross 
sales. With another the percentage of 
profits was 314 per cent. The amount of 
gross sales to reach these large figures 
means the handling of an immense quan- 
tity of goods. The executive ability to 
guarantee successful results is immense. 
The responsibility is more than immense, 
while the earnings are below the mini- 
mum. The writer believes that the mar- 
gin of profits on the manufacturing and 
sale of merchandize all over the United 
States is less, at the present time, than in 
any other part of the civilized globe, and 
there should be a revolt and a strike on 
the part of every one connected with the 
manufacturing and distribution of goods, 
to do something in the way of better net 
earnings. 

This is our sermon to the business com- 
munity ior the holiday week of 1895. 


Kempsmith Machine Tool Co., Iron 
and Brass Working Machinery, Milwau- 
kee, Wis. 

Our business in 1895 has been double 
that of 1894, and we have often run nights 
during the year in order to make deliveries 
on time. At this writing we have orders 
booked that will carry us well into the new 
year, and we confidently look for a still 
further increase in our business in 1896. 

We have added, during the year, several 
new and improved machine tools, as well 
as making special jigs and fixtures to im- 
prove the standard of our work, as quality 
with us is always the first consideration. 

We have also improved our line of tools 
throughout, and expect shortly to have 
the pleasure of seeing some of our im- 
provements shown your columns. 
Wages have advanced, so that at present 
we are paying as high as before the panic. 
Material has also advanced, but the selling 
price has not advanced in proportion to 


cost. 


Manning, Maxwell & Moore, Railway 
and Machinists’ Tools and Supplies, New 
York. 

We find a volume of business quite 
satisfactory, but prices are ruling very low, 
and the margin of profit is very much re- 
duced. ‘In general, business is not at all 
satisfactory, as the expenses of business 
are as great, or even greater, than they 
were when we had a larger volume of 
business and much better prices. 

We do not offer any prophecy for 1896, 
as, in times like these, all prophecies, 
when based upon experience, seem to be 
at fault, and it is quite as safe to wait for 
facts to develop as to attempt any fore- 
cast. 


Marine Iron Works, Marine Engines 
and Boilers, High Pressure, Fore and Aft 
Compound, Triple Expansion and Paddle- 
Wheel Engines, Steam Launches, Steam 
Yachts and Tug Boats, Chicago. 

We are pleased to report an increasing 
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demand and an encouraging tone as to the 
character of machinery wanted, but with 
little improvement in the prices, which 
are somewhat too close to the rocky bot- 
tom for special work. 

Small and medium sized marine work 
is an exclusive specialty with us, and while 
sales of pleasure craft during the past year 
have been moderate in number and value, 
current quotations would indicate that 
1896 is likely to show an appreciable im- 
provement over the past season. 

The enlargement of our working plant 
consisted principally in adding special 
tools to our machine shop, and (times con- 
sidered) a rather large addition to our 
line of patterns for engines, propeller 
wheels, deck equipment, etc. 


Meriden Machine Tool Co., Forming 
Lathes and Special Machinery for Eco- 
nomical Manufacturing, Meriden, Conn. 

The year 1894 was, at its close, the best 
in our history, and up to December Ist, 
1895, we have shipped 10 per cent. more 
than in the corresponding months of 1894. 

We have added to our plant the special 
screw planer for making forming tools, 
which was lately described in your paper, 
and are expecting every day a No. 5 
Kempsmith milling machine. 

We have also added a blacksmith shop 
at the back of our main building, and 
have equipped the same with better fa- 
cilities for hardening than we have before 
enjoyed. 

We have also added to our facilities for 
grinding, both surface and cylindrical. 

Inquiries are coming in well up to date, 
and we expect a good business the coming 
year. 


Mitts & Merrill, Giant Keyseaters, 
Power Punches and Shears, Power Spring 
Hammers, Saw Grinders, Saw Mill Spe- 
cialties, Saginaw, E. S., Mich. 

Business has been good with us during 
the past year. In fact, we have not felt 
the hard times, as our business has been 
increasing during the past three years, al- 
though possibly it might have been better 
with us if it had been generally better 
throughout the country. Trade in our 
sawmill specialties has been quite satis- 
factory, and orders for our key-seating 
machines are as numerous as we can at- 
tend to at present. We expect soon to be 
able to manufacture these machines more 
rapidly, so that we can take care of all 
orders promptly. Our new machine 
seems to strike the trade so favorably 
that we are looking for a largely increased 
demand. 


The National Chuck Company, Lathe 
Chucks, Universal, Independent, Com- 
bination, Planer Chucks, Planer Jacks, 
Drill Chucks, Spring Vise Jaws, Erring- 
ton’s Automatic Tapping Attachment, 
Metal Working Tools, New York. 

Business picked up wonderfully with us 
this last year, and has shown steady im- 
provement, although the early months 
were most marked in their advance. This 
I consider to be due to the fact that stocks 
were exhausted throughout the country, 
and had to be replenished at the beginning 
of the year. t 
the improvement, without any sensational 
indications. The price of labor and ma- 
terials has slightly advanced, and the mar- 
ket price will undoubtedly reflect this 
sooner or later. 

I note an increasing demand for our 
goods, in common with other American 
manufacturers, for export. 


1896 promises to continue 
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New Doty Manufacturing Co., Hand 
and Belt Power Punching and Shearing 
Machines, Janesville, Wis. 

Our business during the past year has 
not been very satisfactory. We had a fine 
trade, considering the hard times, but not 
nearly up to the volume of first half of 
1893. The price of labor remains about 
same as last year. Iron and other ma- 
terials are higher. During the past year 
we built a new foundry with core room 
and sheds for storage of iron, coal and 
coke. We equipped the foundry with a 
new cupola and crane, and in other ways 
prepared to do more and heavier work. 
We also built a new and practically fire- 
proof pattern storage house, and pur- 
chased some new tools for pattern- 
makers’ use. We have brought out a few 
new tools, and are now at work in draw- 
ing room on several lines of presses and 
shears for sheet metal work, such as we 
have not made before. We have worked 
steadily through the year ten hours a day, 
but not with a full force of men. As to 
future prospects, we cannot predict. We 
are receiving a good many inquiries, but 
cannot tell what will come of them. 


New Haven Manufacturing Co., Ma- 


chine Tools, New Haven, Conn. 

Our business has increased about 50 per 
cent. over the previous year, and we have 
been able to advance prices somewhat for 
our manufacture, this being necessary on 
accountof increasedcostof our machinery. 
We have made very great alterations and 
improvements in our patterns and work- 
manship of our machines. We have not 
enlarged our works the past year, but 
have been obliged to add a considerable 
amount of new machinery, and still are be- 
hind in filling demands for certain ma- 
chines. 

The price of labor with us has not ad- 
vanced very materially as yet. Material, 
of course, is some higher, and that, with 
labor, will be costing us more from time 
to time. 

As to prospects for the coming year, we 
feel very hopeful, and believe that the year 
1896 will be a very satisfactory one indeed. 


New Process Raw Hide Co., Gears, 
Washers, Raw Hide Bound Mallets and 
Chisel Handles, Gears for Electric Rail- 
ways, Syracuse, N. Y. 

We have to report the heaviest trade for 
this year which we have ever had. The in- 
crease has been steady all through the 
year, and the indications for next year’s 
business are rather better with us than 
ever before. We are well satisfied both 
with what has been accomplished in 1895 
and the prospects for 1896. 


Penberthy Injector Co., Penberthy Im- 
proved Automatic Injector and other 
steam specialties, Detroit, Mich. 

The past year has shown a good ad- 
vance over 1894. We have been forced 
to add several new lathes to our works to 
get out our orders, and in order to not 
have to purchase still more next spring 
and summer. We are working our entire 
force, and shall do so all winter. This 
will, of course, accumulate a surplus stock 
during winter months, but will enable us, 
with such reserve, to fill our orders 
promptly during 1896. Everything points 
to a good trade next year. We have al- 
ready closed our contracts with nearly 
every traction engine manufacturer in the 
United States for next season’s supply, 
and from their requirements we imagine 
they are also looking for good business. 
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We have outgrown our present quarters, 
and in the spring shall add an adjoining 
factory to our present building, giving us 
a new factory, 60 x 100 feet, four stories, 
our present works being 54x 100 feet, 
three stories. 


Q. & C. Company, Railway Specialties 
and Special Machinery, Chicago. 

With the signs of better times in the 
early spring of 1895, we brought out our 
new Q. & C. shop saw, and also energeti- 
cally pushed the sale of the machines for 
other sizes of work, the result of which 
has been very satisfactory. 

We have done, in the last six months, 
probably five times as much business as 
ever done before by our Company in the 
same line of work and for the same period 
of time, and the inquiries and promises 
that we have on hand would indicate that 
we may look for a much larger business 
in 1896. 

As to changes in price of labor, ete., 
would say that our large increase of orders 
has allowed us to increase the price of our 
labor, pay more for our material, but at 
the same time to be placing our machines 
at an equal price, and in some cases at a 
less price than before. 

The Skinner Chuck Co., Independent, 
Universal and Combination Lathe 
Chucks, Planer Chucks, Drill Chucks, 
Face-Plate Jaws, etc., New Britain, Conn. 

Our business has been improving the 
past year, though the improvement from 
month to month has not been uniform. 
The price of goods is low, and the margin 
of profit small; but the increased demand 
has warranted an enlargement of our 
works, the introduction of new machinery 
and an increase of wages to workmen. 
We have brought out some new varieties 
of chucks the past year, and have ma- 
terially improved the styles of our regular 
patterns. By the employment of skilled 
workmen and the best machinery to be 
obtained, we have been able to meet the 
requirements of our customers for tools 
for special machines; and though for a 
part of the year we have found it difficult 
to keep up with our orders, we believe 
that with the new machinery, now making, 
we shall be able to fill future orders 
promptly. We consider the outlook for 
1896 encouraging, though we have no ex- 
pectations for a boom in business. 


The Taunton Locomotive Mfg. Co., 
Founders and Machinists, Wainwright 
Improved Corrugated Copper Tube Feed 
Water Heaters, Surface Condensers, Ex- 
pansion Joints and Corrugated Copper 
Gaskets, Flange Pipe and Special Cast- 
ings, Heavy Printing Presses and General 
Machinery, Taunton, Mass. 

Business for the year ending with De- 
cember, 1895, has shown a decided im- 
provement in volume, but we cannot re- 
port an equal improvement in prices to be 
obtained. In feed water heaters we have 
been fortunate enough to secure orders 
for some very large sizes, and, owing to 
our equipment, we prefer that class of 
work. 


Trump Bros. Machine Co., Light Ma- 
chinery, Finished Hexagon Nuts, Stud, 
Coupling and Tap Bolts, Wilmington, 
Del. 

The volume of our business from Janu- 
ary Ist, 1894, to December 3iIst, 1895, will 
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show the largest year’s output in the his- 
tory of the Company. 

We have added several standard tools 
during the year, consisting principally of 
milling machines, drill presses, shapers 
and screw machines, and a very great 
many special tools and appliances of our 
own design and manufacture. 

Up until about the first of November 
we were running almost to our capacity, 
and a considerable portion of the time 
night and diy. During the last thirty 
days orders have fallen off, and we are 
gradually reducing our force. 

The indications for increased orders in 
the near future are not particularly bright. 

Wages and material have increased in 
cost, while the prices of our finished 
products have been reduced in several 
lines. 

Ii our legislators will correct the errors 
of the ‘“Cleveland-Gorman-Wilson”’ fias- 
co, so as to insure a fair protection to our 
manufacturers, particularly in the knit- 
goods industry, we look for renewed ac- 
tivity. 

Weston Engine Company, Engine 
Builders, Painted Post, N. Y. 

At the present time we are enjoying a 
very fine trade, and have orders booked 
that will keep us running on extra time 
for the next two or three months, and the 
prospects for 1896 are indeed very bright. 
We are shipping Weston engines to Cuba 
and South American countries, as well as 
several to the Pacific coast. Although 
trade during the past year has not been 
wholly satisfactory, yet we have not made 
any material change in the price of labor, 
although materials during the past two or 
three months have advanced. 


Doings at Backaway. 
Editor American Machinist: 

Did you ever notice in your tramp 
days, when you were looking to strike a 
town you never heard of before, where 
they made something different from any- 
thing else in the world, did you ever notice 
that when you run right up against a real 
good shop you were rather certain to 
strike a good town to live in? A town 
full of real good fellows, and I don’t mean 
that the shop should be of the way-up 
kind, not necessarily, but one of these 
shops that you felt at home in; felt as 
if you had some sort of rights and inter- 
est in the world. One in which you 
felt at home with the foreman, the super- 
intendent and even with the proprietor, 
with no “stated occasions” about it? 

Perhaps you had to skirmish around a 
little for tools to suit your taste, and there 
may have been other things about that 
shop that you wouldn't have liked if you 
had ever stopped to think about them, but 
you didn’t stop to think. Or the shop 
may have been one of the best equipped 
in the land; just rigged right up for 
splitting the ten-thousandth of an inch, 
and finding out when you had split it 
right. It don’t make much difference 
which kind of a shop it is. There’s a 
good deal more to a machine shop than 
fine tools and equipments, as nice as these 
may be. There’s the intention that you 
can't get behind, or around, and wouldn't 


if you could. 
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Everybody likes the shop because he 
is made to feel himself a part of it. When 
nen outside the shop speak of it, they 
don’t refer to brick and mortar so much 
as they refer to humanity, and a machin- 
ist is a good deal like other mortals after 
all. Just sizes up about like the other 
fellows who have to scatter themselves 
around considerably for bread and butter. 
He likes to get that, and he likes to get 
something else. Sometimes he has just 
about as clear an appreciation of what is 
right and comfortable as a member of 
Congress, and sometimes a good deal 
more. 

Did you ever think seriously upon what 
that machine shop with its contented 
workmen has done for that little town? 
I'll tell you: Ii it’s a good sized shop, it’s 
smoothed up a lot of rough places all 
round about itself. It’s brought a lot of 
good fellows to town, and there’s lots of 
other good fellows waiting for a chance 
to come. The old bridge with its piled- 
together appearance comes to look like 
a pretty good piece of architecture, and 
the macadamized road on the main street 
is rated better than any paved roadway in 
the world. 

To be personal, I struck such a shop 
once. The town wasn’t much of a town, 
not at first sight, but the shop was a gen- 
uine good one, and just as other good 
shops have done it had made a good town 
of Allville. I met Johnson—just as good 
a fellow as ever lived, at Allville. He was 
a_ skilled blacksmith, on small work. 
Never welded anything in his life larger 
than a two-inch shaft, and that was rather 
an emergency. But he could do what he 
knew how to do, and do it just right. 

Johnson didn’t work at the big shop I 
struck. He had worked for ten years for 
Crowsly, who had a little shop right next 
door to the big shop, as next door goes 
in small towns. 

A curious individual this Crowsly 
was, which stands for saying he was just 
about like the rest of humanity. He had 
served a regular old-fashioned apprentice- 
ship at the machinist’s trade, then unfor- 
tunately he fell heir to fortune enough to 
last two of him. But Crowsly wanted 
something to busy himself about when 
he couldn't go fishing, so he built a little 
shop at Allville. “Kind of knitting work,” 
he called the little shop. Built it there 
mainly because there was good fishing all 
around, and not much work for the shop. 
Never had an idea that he would make the 
shop bigger, or anything of the kind. 
Just let it stagnate; make a place to get 
into once in a while, when there was no 
where else to go. 

After a bit, Johnson strayed along and 
went to work for Crowsly. Just the thing 
for both of them. Kind of fitted one an- 
other, Crowsly and Johnson did. Crowsly 
rattled around in the machine shop, boss- 
ing one journeyman and an apprentice, 
and Johnson let himself loose in the black- 
smith shop, with a helper to keep straight. 
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Johnson got good living - wages, and 
Crowsly, as general manager and proprie- 
tor, pocketed the losses and made the bal- 
ance good out of his comfortable bank 
account. 

When work was slack with Johnson, 
which was pretty much all the time, he 
tinkered in the machine shop, and 
Crowsly argued with him till he could get 
right down to a sixty-fourth of an inch, 
which was near enough for the work in 
the little mills in the surrounding country, 
from which they would bring in a hole 
in a pine board for size. With Johnson's 
surroundings, what wonder that he grew 
up with the idea that he was not only a 
good blacksmith, but a pretty good ma- 
chinist? 

So time went on till Johnson struck 
luck. He just tumbled right into a few 
thousand dollars leit him by an uncle. 
Then he wanted a machine shop of his 
own, just as any one else would. 

Johnson had a long talk with Crowsly 
about the matter. 

“ll tell you just what it is,” said 
Crowsly. “You want a shop and I don't 
need one, don’t have to have one, but I 
want it just the same. You want the shop 
to make money out of. I want a shop for 
just a resting place. That makes a big 
difference. You want to go fishing when 
there’s nothing to do in the shop; I want 
the shop to go into when fishing is slack. 
I've run this little shop twenty-five years, 
and I've never made a living in any one 
of them. You wouldn’t be contented at 
that. You want to make some money, 
and perhaps you will. I should advise 
you, if you will go, to buy out Omervil. 
Told me last night he was getting too old 
to run a shop. Buy out Omervil and 
you'll have a little business to spread out 
with, and shop room enough for four 
times as much. I'd sell out to you, but if 
I did I shouldn’t know what to do when 
times get dull in the lake. Don’t want you 
to go, Johnson, but if you’ve got your 
heart set on it buy out Omervil. 

“I’m afraid you'll want to spread out 
too fast then, but take my advice and 
never tackle a job that you don’t know all 
about, and haven't got tools to do. If 
you stick to that, if you don’t make any 
money you may make pretty nearly as 
good a living as you do now, and in the 
end leave things built up so the next in- 
cumbent can make money. Never could 
see much in that myself, but others do. 
See Omervil, and tell him I sent you.” 

The upshot was Johnson saw Omervil 
and bought him out, good will and all his 
shop belongings 

Johnson put in more tools as he found 
use for them, but he kept right on in the 
old line of trade. Knew that, he said, 
and didn’t know anything else. 

But an evil day came. There was only 
a plug branch of a railroad to Allville, 
and that got a train in when there wasn’t 
anything else to do. Allville had started 
out to be a metropolis, and this plug road 
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business wouldn't do. There was a lake 
that extended from Allville to the main 
line of road, and enterprising citizens es- 
tablished a line of boats, and built a little 
dry dock. Then competition came in 
with another line, and tug boats were 
built to touch at the corners, and Lake 
Grotoo became quite famous. The work 
on the boat engines, and the boats, all 
went to the Other End, about fifteen 
miles from Allville. Johnson’s shop was 
the only one near the landing, and boat 
owners, backed by townsmen, could never 
pursuade Johnson to touch so much as a 
bolt on one of the boats. Said he didn’t 
know anything about steamboats, and 
that was true. Jolnson’s shop was close 
to the landing, but the steamboat business 
was started since the shop was, and that 
was started for other purposes, and he 
proposed to stick to his last, like the 
cobbler. 

But, as has been said, his evil day came, 
as it comes to many another. 

The steamboat Great Original, of the 
Only and First Line, broke her propeller 
shaft. The superintendent of the line 
was on board, and he made up his mind 
that he would have that shaft welded at 
Allville. He signaled for tugs and went 
right into dry dock, then he started for 
Johnson’s shop. Johnson stood right 
out like a rock. Wouldn't touch the shaft. 
Didn’t know how to weld it, and had no 
fire fit to heat it in. 

Then the superintendent got in his 
work. Told Johnson that he was brought 
up on just such work as welding large 
shafts, and he would come right in and 
look after the whole thing and guarantee 
the job. 

Johnson yielded, yielded against his bet- 
ter judgment. The shaft came and the 
superintendent got his coat off, bossed 
the welding, and pronounced it all right. 
Just five minutes away from dock it let go 
right where the weld ought to have been, 
and the boat was towed to the Other End. 

Now the superintendent was one of the 
kind of men that was never in the wrong, 
not if he could help it. Allville hadn’t got 
to be a metropolis, not so far. In about 
two days everybody had it in his mouth 
that Johnson had made an awful mistake, 
and that very serious disaster might have 
come from it but for the prompt action of 
Superintendent Allwell. Tried to weld 
that shaft, Johnson did, and didn’t know 
how to do it anyhow. 

Johnson’s star was under a cloud. The 
Allville “Weekly Clairvoyant” had always 
known that Johnson wasn’t fit to look out 
for the Allville end of the transportation 
business, just as if he had ever tried to, 
and that went broadcast through the coun- 
try. It hurt Johnson’s little business. 
His star was under a cloud to be sure. 

I left Allville just after, and left Johnson 
making a good fight against destiny. 
Pretty soon I brought up at Backaway. 

I never heard just a word from Johnson 
for five years. In the meantime I had 
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gathered myself together at Backaway, 
the best way I could. One day the door 
of the little room into which I used to get 
for a chance to think was darkened, and 
Johnson was the man who darkened it. 
Didn’t know I was there, but had just 
tramped in for a job, as you and I would 
have done. 

I sat right down for an hour's good talk 
with Johnson. That propeller shaft that 
he ought never to have touched had 
been too much for him. Just broke him 
right up. Everything gone, inheritance 
and all, Johnson said, and he was looking 
for a job on his uppers. Wanted a job 
that he knew how to do. 

Luck was for me once. Old man Van 
Dorn had asked me to send him just such 
a man as I knew Jolinson to be, and I sent 
him. He’s there yet, and Van Dorn is 
more than satisfied. Looks like a life- 
long arrangement. 

There are two sides to this, Mr. Editor. 
How is a man to get above the peg that 
holds him if he never undertakes some- 
thing he has no training for? There 
must be some way, but Johnson says it 
isn’t in trying to do something you don't 
know how to do when unpleasant conse- 
quences will follow a failure. There’s 
too much lying awake o’ night about it. 

Very truly, 
JOEL OLDONE. 


LETTERS FROM PRACTICAL MEN. 


Producer Gas Versus Steam Engines. 


Editor American Machinist: 

I have just perused the very interesting 
article which appeared in your valuable 
paper of Noy. 21st, and headed “Some 
Possible Products of Producer Gas.” I 
believe that, in time, the gas motor may 
take the place, in the shop, of electric 
power transmission, although the main- 
tenance of each little gas motor may be 
more expensive than an electric motor, 
and, above all, be more delicate in driving. 

However, I must make you observe that 
the time has not yet come for us to see 
the consumption of gas motors to cost less 
money per horse power per hour than the 
steam engine. 

I'am keenly attentive to this question, 
and I hereunder put down some data I 
have found: 

Ist. Downson’s gas costs at Gloucester 
0.7 centimes per cubic meter (.0354 ct. per 
cu. ft). 

2d. I know that the best gas motor con- 
sumes 2.25 meters (79.45 cu. ft.) of gas per 
h. p. per hour (producer gas). Thus the 
consumption amounts to 0.1575 centimes 
2.8-10 cts.) per h. p. per hour, which is 
much more than a steam engine of the 
same power. 

Confusion is always made with the prod- 
ucer gas engine as to the quantity of coal 
burnt, which often appears to be less than 
for the steam engine, but, coal for gas 
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engines costing dearer, the steam engine 
should be preferred, and so much more 
that the steam engine has several other 
advantages over the gas engines. 

I would advise, in order that each buyer 
may make a judicious choice, that the 
following items should always be men- 
tioned in tenders for steam engines: 

1st. Horse power absorbed to over- 
come the friction of the engine itself. 

2d. Steam consumption between horse 
power the engine is sold for and one-halt 
of that horse power. For the producer 
gas engine: 

ist. Horse power absorbed to over- 
come engine friction. 

2d. Gas consumption between horse 
power sold for and one-half of the same 
horse power. (It should be well under- 
stood that cost of gas to be employed 
should be specified.) 

It has been proved, by Prof. Thurston's 
test, that the friction of a steam engine is 
practically constant at all loads using the 
same speed, and remains nearly unchanged 
loaded or unloaded. 

With a gas engine this will be more 
true, seeing that there is not even one ad- 
mission for revolution. 

riaving these two items, the most ad- 
yantageous engine of the two systems will 
at once be shown; as we know the horse 
power absorbed by friction, we have the 
cost of that item per year for both engines. 
Knowing the steam and gas consumption 
respectively, the buyer will soon find out 
which of the two will be the cheapest to 
work, for the price of coal or gas (prod- 
ucer or rich gas) is always, at any point, 
known. 

The steam engine is superior to the gas 
engine at the point of view of the gas con- 
sumption, when the gas engine is not 
much loaded, which is very considerable, 
and also because the gas engine cannot 
develop more horse power than the power 
the engine is sold for, and also because 
producer gas is very variable in its manu- 
facture; and the variations of efforts are 
not so great in the steam engine, and the 
horse power absorbed in friction for gas 
engine is very considerable. 

ARTHUR BOLLINCKX. 

Brussels, Belgium. 


Etching with Rubber Stamp. 


Editor American Machinist: 

In reference to your request for infor- 
mation in regard to etching on steel with 
a rubber stamp, I would state that I have 
had experience in that line. 

Take asphaltum varnish and apply it to 
arubber stamp. Make the impression on 
the steel with the stamp, and then make a 
border all around the impression and 
cover all parts not wanted to be etched 
with the varnish. Let dry, and then apply 
nitric acid. Let it remain on for a few 
minutes, and then wash with water. Then 
wash off the varnish with turpentine and 
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you will have the desired effect, i. e., the 
letters will be raised and bright. 

Another way is to cover the steel with 
the varnish and then make the design with 
a scriber. It may require a little experi- 
menting to get the desired effects. 

S. R. PRESTON. 

Philadelphia, Pa. 


The Kink in the Calipers. 


Editor American Machinist: 

“Easy Way” assigns me to an honor- 
able and important position in the enter- 
tainment provided by the “American Ma- 
chinist.” I feel the responsibility of the 
function to which I am assigned, and 
trust that if the show does not continue 
to draw it will not be the fault of the 
chorus. 

I am thankful for the evidence furnished 
of the antiquity of the multiplying caliper. 
“Easy Way” personally knows that they 
date back “pretty well to 1800.” My 
recollections do not embrace much of the 
first half of the present century, but I may 
say that I have spent the whole of every 
working day for more than thirty years 
of my life in machine shops, with less than 
my share of holidays and the full average 
of overtime, and I have never seen a pair 
of the multiplying calipers habitually or 
frequently used by any man. They have 
made remarkably slow progress. They 
exemplify the non-survival of the unfittest. 
They are not for sale in the stores, nor are 
they in the catalogues of the tool makers 
By the way, some one invented or dis- 
covered these calipers again only three 
and a half years ago in the “American 
Machinist,” where a cut may be found 
almost identical with that lately given us 
by Quirk. I can imagine how in the olden 
time they could have been used in an en- 
couraging or persuading sort of way by 
the unfortunate vise hand. Whenever 
his arms wanted a little rest he could go 
over his work to see how much more he 
would have to rasp off, and in that way get 
some satisfaction out of them; but I can- 
not imagine any more important service 
that they would be likely to render. As 
to the use of such calipers by an expert 
latheman for fine turning it is absurd to 
talk about it. Think of a fellow following 
up a lively finishing cut on a slim and 
springy piece in the lathe with a pair of 
good machinist’s calipers, and then think 
of the new man with these new calipers 
passing them over the piece of work, 
clamping the pointer with his thumb, as 
Quirk tells us, and then deliberately bring- 
ing them up where he can get a good 
look at them, his work running right 
along the while. That catching the 
pointer with the finger or thumb must 
require considerable knack, and I don’t 
see how a man could tell the precise mo- 
ment to catch it, and I don’t believe Quirk 
ever saw it done except in his mind's eye. 
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This range of the index, according to the 
account we have of it, would not make it 
possible to do any fine calipering with it 
even if it worked all right, according to 
the story that they tell. A thousandth 
of an inch is what lathe work must come 
to for some of the commonest kind of fits. 
Say that the length of the index arc is one 
inch, and that the range of the caliper is 
one-tenth of an inch, as Quirk tells us, 
then thousandths of an inch must be indi- 
cated, approximately, by hundredths of 
an inch on the index, and any one who has 
had much experience in reading hun- 
dredths of an inch on, say, a Brown & 
Sharpe scale, must know what fun it must 
be to do that in a quick and off-hand way 
on a running lathe job. I am afraid I 
have said more on this subject than it was 
worth. 
TECUMSEH SWIPT. 


Tests of Machinery Before Shipment. 


Editor American Machinist: 

We note in your issue of December t1oth 
a letter on “Important Points Overlooked 
in Machine Building,” and take the lb- 
erty of disabusing your readers of the 
idea that reputable machinery builders are 
so negligent as one would judge from 
reading the above mentioned letter. 

The writer has been connected with the 
Fitchburg Machine Works and its pre- 
decessors, in the machine tool business, 
for over 31 years, and can say that, from 
the first year, our lathes, planers, drills, 
etc., have been set up in our works, run 
and inspected; and in that time the rigor 
of the tests has been increased as seemed 
necessary or advisable. 

In regard to the definite information 
given by such tests regarding the power 
of our tools, will refer for lathes to the 
“American Machinist” of August 15, 1895. 

The above mentioned points, the writer 
has good reason to believe, are also care- 
jully looked after by all other standard, 
high-grade machinery builders. Although 
we may lead in some points, we do not 
stand alone in matters of this kind. 

J. L. CHAPMAN. 

Supt. and Treas. Fitthburg Machine 

Works, Fitchburg, Mass. 


That Type-Setting Contest. 


Editor American Machinist: 

Mr. Grant’s contribution on ‘“Typeset- 
ting by Machinery” is particularly interest- 
ing to me, because I have been and am 
giving much time and attention to the 
production of a machine to compete in 
this field. 

The contest to which Mr. Grant refers 
took place in this city (Chicago) and was 
not typesetting at all, though the product 
was equivalent to type set up. The ma- 
chine used is known as the Linotype, and 


sets up a line of intaglio dies by being 
operated irom a keyboard. Into these 
dies is cast a slug or “line of type,” hence 
the name of the machine. While I did 
not witness that contest, and have no in 
terest in promoting that particular ma 
chine, I have no reason to doubt the actual 
occurrence of the test as reported. There 
are, however, certain conditions that re 
move this test from the realm of practical 
consideration, and certain other condi- 
tions that show the speed not to be quite 
so extraordinary as Mr. Grant figures 
The contest served to show the extreme 
physical ability of the operators and is 
consequently not in the nature of practical 
work. A first class operator 1s able to set 
on this machine some 30,000 or 40,000 


per day, or about one-half what 


“ems” | 


was produced in this contest. That is 
he is able to do this provided the machine 
does not, as frequently happens, get out 
of order. Even with all delays figured in, 
the machine is a dtstinct advance over 
setting type by hand, and has come to 
stay, barring the production of some bet 
ter or simpler machine. 

The marvelous speed with which keys 
may be manipulated is well illustrated by 
performances on the piano, but the idea 
that an operator can maintain an average 
of over six a second tor seven continuous 
hours is a iittle too much. The average 
number of characters per “em” is between 
1.5 and £.8 and not 2. This may be 
largely reduced by making wide spaces 
between the words, and this was doubtless 
done in this case as the machine its well 
adapted for this purpose The actual 
speed attained was probably between 3 
and 4 per second. 

Does Mr. Grant want to get a little of 
this kind of advertising and not tell lies 
of too colossal proportions? He can do 
it with the aid of money and manipulation 
in the following way: Let him get out a 
gear cutting machine a little more power- 
ful and convenient than any yet made, 
with cutters to match as perfect as human 
skill can make them. Train a few opera 
tors to feed by hand to the extreme that 
the cutters will stand, and keep these men 
under pay while permitting them to seek 
situations with persons using the ma- 
chines. Then by furnishing the money 
himself he can get one of these men to 
challenge another to a gear cutting con- 
test for $500 a side. By having every con- 
dition in the way of cutters, metal, lubri- 
cant, etc., in the best possible shape for 
speed he might be able to get a record that 
would get into the papers, even if he did 
spoil ten per cent. of the gear teeth, ruin 
his cutters and have to send the machine 
to the repair shop. It is a great scheme 
for advertising, only it works somewhat 
better applied to typesetting than it would 
to gear cutting lechanics are apt to be 
a little too familiar with the practical 
limits 

C. L. REDFIELD. 

Chicago, 
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AMERICAN MACHINIST 
The New ‘American Machinist.’’ 


The ‘American Machinist” is, we know, 
looked upon by thousands of readers as 
an old and dear friend, and many of our 
readers, when they see the present num- 
ber, will, no doubt, experience a shock 
comparable to that we sometimes feel 
when meeting an old friend who, in some 
way, has entirely changed his appearance, 
and looks like a new man. 

We soon discover, however, that our 
friend has the same voice, speaks the 
same language and has the same heart 
beating in his bosom—and these are the 
essentials. 


It will be found the same with the 
“American Machinist,” it will be the same 
paper, “only more so.” By this we mean 
that the paper is, to-day, much better pre- 
pared than ever before to deal with mat- 
ters within its field. Those who will 
henceforth guide and control it are per- 
sonally in touch with mechanical matters 
and with machinery interests, and are fully 
alive to the fact that the art of machine 
construction is a very progressive one, 
and that it is important to keep step with 
the procession. 


In re-designing the paper we have had 
in mind only how best to make actual and 
practicable improvements; no change 
having been made without what we con- 
sider good and sufficient reasons. 

In the first place, we have thought best 
to “practice what we preach,” regarding 
standard size, and the paper is, therefore, 
gxt2 inches, which is the large catalog 
size, and, folded in the middle, horizon- 
tally, becomes 6x9 inches. 


Reducing the size of the page, we have 
at the same time increased the total 
amount of space and have arranged so that 
the middle form can be variable in size, 
and the paper can, therefore, readily ex- 
pand or contract; its co-efficient of ex- 
pansion being determined by the com- 
bined pressure of reading and advertising 
matter. Every number will contain more 
reading matter than in the old form, and 
this number has more than twice as much. 


The cover will protect the paper, keep it 
clean and in good shape for binding, and 
the advertising pages are so attached that 
they may be taken off when the numbers 
are to be permanently bound, thus reduc- 
ing the bulk of the bound volume, which 
we think very desirable. Advertisements 
are things of to-day. 


For ready reference, we have added an 
alphabetical list of advertisers and a classi- 
fied list of things advertised, which will 
be found convenient by those who wish to 
know where to look for a particular thing 
and who realize that “life is short.” 


January 2, 1896. 


We have thought it appropriate that a 
machinist’s paper should be made by ma- 
chinery, so far as possible, and the type for 
this number has been set by machinery; 
as all future numbers will be if the work 
proves satisfactory, as we expect it will. 


In inaugurating our electrical depart- 
ment with this number, it will be éxpected 
that we should announce its purpose and 
scope. 

The use of electrical apparatus, either as 
a means of lighting or of transmitting 
power, has increased so rapidly of late 
that an acquaintance with the machinery 
involved and with the principles of its 
operation has become well nigh impera- 
tive with a large proportion of our read- 
ers. These applications, especially to 
power purposes, involve in many cases 
deeply interesting problems of a mixed 
mechanical and electrical character, al- 
though the electrical press has heretofore 
in large degree discussed such problems 
from the electrical standpoint only. 
Again, electrical machinery is of so highly 
specialized a construction, that of neces- 
sity, a large number of new methods and 
appliances have been developed in its man- 
ufacture and the extent of the industry is 
so great that large numbers are directly 
interested in the description and discus- 
sion of these methods, while such develop- 
ments of his craft are of an indirect inter- 
est to every machine constructor in what- 
ever field he may labor. 


It will be our special province to treat 
the applications of electricity from the 
standpoints outlined above. There will be 
none of that injudicious “booming” of all 
appliances which may happen to have an 
electrical attachment, to which booming 
a portion of the electrical press has been 
addicted. The development of electrical 
work has been so rapid that it is perhaps 
natural that electrical editors should have 
been at times carried off their feet in the 
current of enthusiasm which surrounds 
them, but it is, nevertheless, a fact that the 
best manufacturers of electrical machinery 
as a rule deprecate indiscriminate and 
promiscuous booming of everything elec- 
trical. We shall endeavor to avoid this 
error and to simply treat electricity as 
one of those “forces of nature which have 
been applied to the uses of man,” and 
which as such has certain legitimate ap- 
plications. “Few things are good for 
everything, most things are good for 
something.” To this electricity is no ex- 
ception, and our chief aim will be to dis- 
criminate between its well and its ill ad- 
vised application. Our added space en- 
ables us to treat the subject without en- 
croaching upon other matter. 


Finally, as to personnel, the business 
management and control of the paper is 
beginning with this number in the hands 
of Messrs. Angus Sinclair and John A. 
Hill, who have made such a decided suc- 
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cess of their paper, “Locomotive Engi- 
neering.” Mr. Sinclair is well known to 
many of our readers, having been at one 
time associate editor of this paper. Mr. 
Hill also needs no introduction, having 
been formerly one of our most valued 
contributors. These gentlemen have 
demonstrated that they know how to 
manage the business affairs of a progres- 
sive technical journal. 


The editorial department will remain 
in charge of the same individual who has 
been trying for the past year or so to keep 
it on the right track, and who has been 
one of the paper's editors for something 
over eight years. His principal assist- 
arits will be Mr. Frank Richards, who 
needs no introduction to our readers, ana 
Mr. Frederick A. Halsey, who is also well 
known to them. Both these gentlemen 
have been contributors, and both are 
writers of recognized ability on mechani- 
cal subjects. 

The “American Machinist” expects to 
have a happy and a prosperous New Year, 
and we hope the year will be equally 
happy and prosperous for all our friends. 


We do not by any means believe that a 
very large proportion of the people of 
this country think that patriotism consists 
in hating England and in going about 
with a chip on one’s shoulder bragging 
about how easily we could vanquish any 
other three 
earth. But the small minority who do 
seem to thus regard it have, it seems to 


nations on the face of the 


us, recently been entirely too vociferously 
prevalent. 

General Miles uttered some wholesome 
truths the other day in Philadelphia when 
he stated that not one single modern gun 
Was in position between that city and the 
sea, and it is distinctly noticeable that no 
bragging has been done by army or navy 
officers, who know something of what a 
war between us and England would mean. 
It would not mean a picnic for us and the 
burden and the sorrow of it would, in the 
end and in the main, fall upon those least 
able to bear them. 
nation to mind its own business and avoid 


It is as good for a 


quarrels, so long as consistent with honor 
and safety, as it is for an individual to do 
the same, and a war with England would 
be a calamity and a crime which would 
impede the growth of civilization for a 
century. Many of those who have been 
yelping for war and who estimate their 
own patriotism by the loudness of their 
yelp have shown little or no disposition to 
be practically patriotic by attending quiet- 


ly to the every-day duties of citizenship. 


Many of our readers have regretted that 
they know so little of electricity, and that 
they find so little literature on the subject 
that is easily understandable. 

In our department of electricity, Mr. 
Mason, who is a long time reader and 
“American Machinist,” and 


friend of the 
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understands the spirit of its constituency, 
commences a series of articles in which 
he will attempt to make the subject clear, 
and as his articles will be addressed espe- 
cially to machine constructors, we would 
strongly advise all of them who wish to 
acquire a general knowledge of the stib- 
ject, to read the articles carefully. Such 
a reading will prepare those unfamiliar 
with the subject to better understand the 
other matters that will be published in 
that department, and any one who will 
put forth only a small part of the effort to 
understand the articles that their author 
is making to simplify and illumine the 
subject will find himself in possession of 
a good general knowledge of electricity. 


Some of our readers will receive their 
papers later this week than usual. That 
is because we shall hereafter hold our 
forms open later, on account of our com- 
mercial report and because the paper 
will be the better for it generally. We 
shall finish the mechanical work on the 
paper the day before issue, and will then 
distribute it as rapidly as possible. The 
actual time intervening between prepara- 
tion of matter and our readers receiving 
it will in fact be shortened by the new 


(isk _AND 
Vame and address of writer 

ace company every guestion 

Ouestions mu st pe rtain to our s pee Zal- 

ties and must be of general interest, 


We cannot undertake to answer gues- 
tions by mail, 


(1) A. A., Beloit, Wis. writes: Kindly 
give us the dimensions for a 10-ton and a 
12-ton crane hook. A.—For a_ 1o-ton 
crane hook the dimensions are as follows: 
From the center of eye to center of the 
opening of hook, 81% inches; diameter of 
opening, 414 inches; greatest diameter ot 
metal at the bend of hook, 338 inches: 
diameter of shank, 134 inches. For a 12 
ton crane hook the above dimensions are, 
respectively, 87g, 454, 356 and 17% inches 

(2) E. T., Philadelphia, encloses 
sketches, which we need not reproduce, 
of a solid die and of a die split at one side, 
and says: Kindly inform me how to pro- 
portion taps and dies. A.—The dimen- 
sion lines on the sketches seem to ask for 
the thickness of die, outside diameter of 
round die, side of square die, thickness of 
“land” or thread part of die, size of chip 
space, etc. Though no sketch of tap is 
given, similar dimensions are, presuma- 
bly, required for it. This seems to call for 
a complete treatise upon tap and die mak- 
ing, which our space, of course, will not 
permit. The best way would seem to be 
to observe the best existing samples of taps 
and dies, and to improve upon them as 
much as possible. Any investigation 
would show that there is no established 
practice, and none should be expected, be- 
cause the materials and other conditions 
of employment vary so widely. 

(3) A. D., Glasgow, Scotland, writes: 
I have three screws to cut, viz: One 134 
inch diameter, with 10.95 threads to the 


inch; one 15¢ inch diameter, with 9.95 
threads to the inch; one 142 inch diameter, 
with 8.95 threads to the inch. Kindly say 
what gears will cut these threads, leading 
screw being three threads. A.—The gears 
can be found by simple proportion. As- 
suming a gear of thirty teeth for the stud 
gear, we state the case like this: 

3: 10.95 : 30 : 109.5 
Here a gear of 109.5 teeth is required, 
which is impossible, but if we double it 
and double the stud gear also, we will 
have 60 and 219 as the gears required. It 
will be noticed that both of these numbers 
are divisible by 3, so that 20 and 73 will 
cut 10.95 threads. We get at the other 
two threads in the same way: 

3:9.95 ::60: 1990 

3 :8.95 ::60:179 
The gears 60 and 199, therefore, will cut 
9.95 threads, and 60 and 179 will cut 8.95 
threads, and as these gears have no com- 
mon divisor they cannot be reduced. 


(4) J. D. T., Coxsackie, N. Y., asks: 
Is there any possibility of driving a shaft 
by means of spur gears; the driven shait 
is not parallel to, nor in the same plane 
with the driving shaft? In other words, 
is there any known way of obtaining 
steady and even circular motion under the 
above conditions by means of spur gears? 
A.—You cannot use spur gears under the 
conditions named. But you can get satis- 
factory results with gears specialiy made 
for the purpose. 2. Is there any means by 
which the gears can be prevented from 
sticking, or binding of the teeth prevented 
at certain portion of the revolution, and 
eventually be destroyed? A.—Gears with 
teeth correctly designed will not bind; of 
course gears will wear to some extent, and 
will have to be replaced in time. Some 
times in two geared wheels an extra tooth 
is used in one of them, by means of which 
the order of contact of the teeth is 
changed at every revolution. 3. If I un- 
derstand correctly, spur gears are those 
which have the teeth parallel to the axis of 
the cylinder. The form of teeth most 
commonly used is of the epicycloidal or 
double curve type. A.—Your definition 
of spur gears is correct, and from this defi 
nition it follows that they can be used for 
parallel shafts. It is true that the epicy- 
cloidal teeth are often used, but the in 
volute teeth have also their advocates, and 
are extensively employed. 


(s) Hl. M., South Boston, Mass., writes 
I have a copper boiler, double-riveted 
with spherical heads ; seams have 34-inch 
rivets ; the copper in cylindrical shell is 
44-inch thick, its tensile strength is 20,000 
pounds, The heads are made of copper, 

*-inch thick. Will the cylindrical shell 
stand a wor king pressure of 90 pounds per 
square inch, and the heads too pounds per 
square inch? A.—If the rivets 1n the shell 
are properly spaced and the workmanship 
is first-class throughout, the shell will stand 
an internal pressure of 99 pounds per 
square inch. The heads are strong enough 


for 100 pounds per square inch, 2. Willa 
flue boiler of the following dimensions 
stand a safe working pressure of I87 


pounds? Diameter 48 inches, shell of steel 
% inch thick. transverse seams single-riv- 
eted, longitudinal seams double-riveted 
Two flues 15% inches diameter, of stee! 
5, thick, 60 000 pounds tensile strength ; 
they are made in sections about 36 inches 
long and riveted tegether. A.—The shell 
is not strong enough to safely stand this 
pressure. If the flues are of the Adam- 
son’s type they are strong enough. 3. We 
have 120 square feet of heating surface in 
the two flues, and 96 square feet in the 
shell. giving us a total heating surface of 
216 square feet; dividing this by & will 
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give us 27 horse-power. Is this right? 
14.—The term ‘ horse-power cf a boiler’ 
s avery indefinite one, and then, again. 
the rate of evaporation per square foot of 
heating surface for different types of boil- 
ers varies within such wide limits as to 
practically render. worthless the rules bear- 
ing on the subject. But since it is con- 
venient for boiler makers to have some 
means for rating the horse-power of 
boilers, the rule you have given will give 
fairly close approximation of this type of 
boiler. The standard adopted by the 
American Society of Mechanical Engineers 
is 3444 pounds of water evaporated from 
and at 212 degrees Fahr. per hour. The 
method of computing the horse-power of 
a boiler according to this standard is fully 
explained in our issue of December 6, 
1894. 1n answer to Question 558. 4. If I 
had a boiler to build 36 inches diameter 
and 30 feét long, made of steel 5, inch 
thick, tensile strength 60,000 pounds per 
square inch, single riveted, rivets 5¢ inch 
diameter, pitch 2 inches, heads of a good 
quality of cast iron 1, thick, would such 
a boiler stand safely a working pressure 
of 173 pounds? A.—No; the shell is not 
strong enough, and cast-iron heads are 
dangerous ; cast iron should never be used 
for this purpose. We should advise you 
to have the boiler designed by a good me- 
chanical engineer. 5. In computing the 
heating surface of tubes, do you take the 
outer or inner surface? A.—We always 
take the outer surface Some engineers 
insist that the inner surface should be 
taken. 6. Will a corrugated furnace flue 
yo inches diameter, corrugation 1'%4 inches 
deep, 8 inches from center to center, plain 
part at the end 6 inches long. made of 
steel , inch thick, stand a pressure of 

pounds with safety ? A.—The general 
rules and regulations prescribed by the 
Board of Supervising Inspectors of Steam 
Vessels give the following rule: The 
strength of corrugated flues, when used 
for furnaces or steam chimneys (corruga- 
tion not less than 11% inches deep), and 
provided that the plain parts at the ends 
do not exceed 6 inches in length, and the 
plates are not less than 4, inch thick, when 
newly corrugated and practically true cir- 
cles, to be calculated from the following 


12,500_ 

formula : pn * 7'=pressure per square 
inch. In which 7=thickness in inches, 
and diameter in inches. <Ac- 


cording to this rule the flue of the dimen- 
given by you will not withstand 
sately a pressure of 175 pounds. 7. Willa 
steel head 36 inches diameter, % inch 
thick, and flanged and riveted to end of the 
boiler, stand a safe pressure of 44 pounds 
per square inch without any bracing of 
any kind. A.—No; boiler heads without 
any bracing is bad practice. 8. How high 
up on the tubes should the heating surface 
in an upright boiler be taken? A.—Up to 
the water line. 9. Will one-fifth less than 
the area of all flues in an upright boiler be 
correct for the area of the smokestack ? 
A.—The cross-sectional area of the smoke- 
stack should be one-eighth of the area of 
the grate surface. 
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ington street, New York : 139 East Pearl street, 
Cincinna’ i, 


Duplex and special gear cutters, imp. counter- 
bores. cutter and surface grinders, vertical millers, 
hand punches and shears for sheet metal. R. M. 
Clough, Tolland, Conn. 

* Practical Drawing,’ by J. G. A. Meyer: used by 
engineering schools in lieu of text- books; the set of 
92 papers sent to any address in the United States 
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books by Prof. N. Hawkins— 
*Instrue tions for the Boiler 
Room,’ $2.50; Aids to Engineers’ Examinations,” 
$2. Sold on Pile nm Write for terms and 
catalog “These books are invalu 


for $5. 


Vi iluable 
$2.50; 


Calenk tions,” 


able toa bu yman. Have just what is needed. 
and where it can be found’ — Engineers’ Office, 
Cairo City Gas Company, Cairo, Ind, December 4, 
1898 S. Engineer. Theo. Audel & 


Liberty street, New York. 


COMMERCIAL REVIEW. 


Dec, 27. 


New York, Fripay EVENING, 


Electrical Machinery. 

Since, with the present number, the 
“American Machinist” introduces, as one 
of its features, the subject of electrical ma- 
chinery, so far as related to the interest of 
its readers, a brief consideration of the 
commercial conditions prevailing in this 
industry may not be inappropriate. 

The many manufacturers of dynamos, 
motors and other electrical goods report 
their business of the past year to have 
been better than that of the year preced- 
ing, so far as the volume is concerned, but 
at the lowest prices ever known. As to 
the extent of the improvement, experi- 
ences vary, but trade has not regained the 
footing it held before the financial depres- 
sion, unless in exceptional cases. The 
past few months have been those in which 
trade normally is active, and the first two 
of the opening year may be relatively a 
little dull; but the general prospects for 
1896 are bright, and a decidedly stronger 
undertone prevails than at this time last 
year. 

At present there is a tendency to ad- 
vance prices from the extremely low level 
to which they fell, and some of the leading 
companies have already taken action in 
this direction. Others will probably fol- 
low, and others are holding steady, while 
still others assert that prices are tending 
downward rather than upward. The solu- 
tion of all this seems to be that, while 
the stronger companies can hold prices, 
are forced to cut 
The higher cost 


some of the weaker ones 
in order to get business. 
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of raw material earlier in the season leit 
small margins of profit to sellers of electri- 
cal machinery. 

Among the various classes of 
which, in one quarter or another, a 
trade is reported, may be mentioned alter- 
nating current dynamos, to be used for 
lighting purposes and for running motors 
in the same circuit. Motors for use in 
shops in connection with electrical trans- 
mission of power, and to be employed in 
cases where hitherto steam engines would 
have been availed of, are also gaining pop- 
ular favor. Mr. Chas. D. Shain, general 
Zastern agent for Siemens & Halske, re- 


goods ior 
fair 


ports machinery for street railway and 
electrolytic purposes as prominent fea- 
tures of his trade. 

The General Electric Company has 


done a large business during the past year. 
Some new features of its work are long 
distance transmission for interurban ser- 
vice, application of electricity to steam 
roads, and the combination of lighting 
and power already referred to. 

The Fort Wayne Electrical Corporation 
states that it is more than busy, notably 
so in connection with the extension of 
already existing arc light equipments. Its 
prices are steady. 

H. B. Caho & Co., 
Eddy and various other companies, 
concerning the situation: “‘Motors are not 
quite so low as they were. There is a 
tendency to hold up prices. The best out- 
look is in the small motor business; those 
of 5-horse power sell so rapidly that we 
cannot keep them in stock. People want 
a better class of goods than heretofore; 


selling agents for the 
say 


among otherthings,inarc and incandescent 
The coming feature seems to be 
A favor- 


lamps. 
electric transmission of power. 
ite arrangement in shops is to run the sev- 
ral pieces of machinery by belts, as for- 
merly, but connect the 
the building with the source of power by 
electricity. The economy of electricity is 
beginning to be recognized. A field for 
it is also opening in illuminated signs.” 

It is not safe to predict how much elec- 
tric railway work the coming year will 
see, but there are probably many horse-car 
roads ready for transformation if the pub- 
lic elects so to’ invest its capital, rather 
than in government bonds. The condi- 
tions of finance may, therefore, have 
siderable influence upon electrical ma- 
chinery. 

Copper wire and cables, 
months ago, were up 33% per cent., 
lowing suit with copper. Now a large 
part of the advance has been lost, and, if 
copper continues to decline, we may see 
still lower prices in these lines, which are 
dependent upon it. 


Iron and Other Metals. 


various floors of 


a con- 


three 


some 


The iron market is like a boat always 
pointing up,stream, but continually drift- 
ing down with the tide. This week is an 
acme of dullness. There are few buyers, 
yards are full, and much iron is drifting 


fos 
| | 
! 
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around undelivered. Bessemer pig is now 
quoted at $10.75 Valley furnace, which is 
getting pretty near its price before the ad- 
vance. An announcement which may ai- 
ford some slight ray of hope of higher 
prices is that a prominent coke company 
has fixed upon $2.30 per ton for foundry 
coke, f. o. b. furnace. 

Copper continues to weaken. Spelter is 
stronger, owing to the flooding of western 
mines. Tin is still lower, and the same is 
true of lead. 

The following, quoted by the trade this 
evening, represent priceson iron and other 
metals, generally in force at the close of 
the week: 


OUOTATIONS. 


Tron - Amertean pig, tidewater delivery: 


No. 1 foundry, Northern 13 $14 00 
No. 2 foundry, Northern .. 12 50 @ 13 00 
No. 2 plain, Northern.... 1200 @ 12 50 
Gray forge, Northern... 12 OO @ 12% 
No. 1 foundry, Southern ..... 18 @ 14.00 
No, 2 foundry, Southern......... 13.00 @ 13.50 
No. 3 Southern........... 13.00 
No. 1 soft, Southern........... 1300 @ 13 
No, 2 soft, Southern ................ 1250 @ 13 00 
Foundry forge, Southern........... 12 00 @ 12% 

Bar Iron—Common, on dock. $1.35 @ 1.40. mill 


prices for carloads ; $1.60 for small quantities out 
of stock; refined, on dock, 81.50 @ 1.60, mill prices 
for carloads ; $1.70 @ 1.80 for small quantities out 
of stock. 

Scrap Iron—No. 1 vard wrought. f. 0. b., 812.50 

Tool Steel—Ordinary sizes, standerd quality, 534 
@ 7e.; extra grades, 11 @ 12c.; special grades, 16c. 
and upward. 

Machinery Steel — $1.85 @ 1.9% for ordinary 
brands. Special brands upward 

Cold Rolled Steel Shafting—Base, in ear- 
loads ; 23gc. in smaller quantities: 3c, trom store 

Copper—Lake Superior ingot, 1014c.; electrolytic, 
10¢.; casting copper, 

Pig Tin—In carloads, $13.75. Friday's closing 
quotations on the Metal Exchange for quantities 
not less than five tons were: $13.60 @ 13.70 for 
December ; $13.55 @ 13.65 for January to June. 

Pig Lead— In carloads, $3.15 

Spelter—Western brands, $3.55 @ $3.60, New 
York delivery. 

Antimony—In wholesale lots, Cookson’s, 734 @ 
Se.: Hallett’s, 6% @ 7e.: Japanese, 634 @ 


NEW GATALOGS. 


There are three sizes of Standard Catalogs, 9X12", 
xo" and 11," We recommend the 6" XK 9° 
size for machinery catalogs. When they must he larg r 


or smaller, one or the other standard sizes should te 
adopted if possible. 

Lodge-Davis Machine Tool Co., Cincinnati, O., 
send us a pamphlet illustrating a new form of hub 
and cone machine for making the hubs and cones 
of bicycle wheels. 

The Piqua Handle & Mfg. Co., Piqua, O., send 
illustrated catalog and price list of various wooden 
handles, such as for door knobs, chisels, awls and 
other wooden tool handles. 

The Fenton Metallic Mfg. Co. send us a catalog 
describing and illustrating the Fenton bicycle, the 
features of which are set forth in the catalog by 
tine engravings and letterpress. It is 634"x5" 

The Babcock Printing Press Mfg. Co.. New Lon 
don, Conn., have issued a catalog illustrating and 
describing improved printing presses of their 
manufacture intended for various classes of work 

The Hogan Boiler Co., Middletown, N. Y., have 
issued the third edition of their pamphlet entitled 
“Truths and Proofs,” in which are set forth points 
of information and records of experience in the 
use of the Hogan water-tube boiler. It is sent on 
application and is 7°x934". 

The Joseph Dixon Crucible Co., of Jersey City, 
N.J., send us a pamphlet entitled “ Hints of What 
We Manufacture in Graphite.’ In this pamphlet 
will be found an account of a number of things 
made of graphite that are of especial interest to 
machinery and other manufacturers, and it will be 
sent to all applicants. It is 344"x6". 
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Messrs. John Wiley & Sons, publishers, New 
York City, have issued a catalog of scientific text 
books and industrial works, which contains tables 
of contents, with accounts of the leading and 
latest books issued by them pertaining to the 
various branches of machine construction and 
other industrial operations. It is 6°x9%4 

The Hiiles & Jones Co., Wilmington, Del., issue 
a new catalog devoted especially to machine 
tools for working iron and steel plates, bars and 
structural shapes. It is illustrated with a large 
number of good half-tone engravings, which give 
an excellent idea of the construction and appear 
ance of the various punching, shearing, rolling 
and other machinery built by them. It is 8&°x 


11%". 


URACTURES: 


Tt 


Transue & Williams, of Alliance, have just 
completed a plant in that city for the manufacture 
of drop forgings 


C, N. Newson and others have formed a com 
pany, with a capital of $20,000, to manufacture a 
new style of bicycle, at Anderson, Ind 


The Schotield Bolt Works, Anderson, Ind... after 
two years’ idleness, is now busier than ever. Much 


of the plant is reset with new machinery 


The Fulton Bag and Cotton Mills, at Atlanta, 
Ga., have ordered fifty-five carding engines from 
the Howard & Bullough American Machine Co., 
Pawtucket, R. L. 


The American Mfg. & Construction Co., Balti 
more, Md., has been incorporated by 8. Davis and 
others to manufacture machinery for commercial 


and other uses Capital, £100,000, 


Frederick Dodge, 502 S. West street, Svracuse, 
manufacturer of special machinery, has now taken 
up the manufacture of high-grade bicycles and in- 
stalled new and best improved machinery. 


A new company has been formed at Oakland, 
Me., which has a capital of $300,000, and is to be 
known as the Rogers Iron Works. It will make a 
complete line of general tools for machine shop 


use. 


The Deane Steam Pump Co., of Holyoke, Mass., 
was recently awarded first premium for the best 
collection of pumping machinery at the Chilian 
Exposition of Mines and Metallurgy, held at Santi- 
ago, Chili. 


The H. H. Franklin Mfg Co., of Syracuse, N. Y.. 
has formed tomake metal castings and other goods, 
The directors are Messrs. Robert R. Franklin, 
James Pass Geddes, Albert P. Seymour, Henry K. 
Chadwick and G. H. Stilwell, of Syracuse. Capital, 
$100,000. 


The Lodge & Davis Machine Tool Co., of Cincin 
nati, O. have just closed a large deal, through 
their English agent, with an extensive bicycle 
manufacturer of Coventry, England, The contract 
specifies the complete equipment of the plant and 
will consist of several carloads of machine tools, 


Thomas G. Oakes, who for many years has been 
connected with the house of Jenkins Bros., of New 
York City, will open a store at 52 John street, 
where he will engage in a similar line of business ; 
that is, he will supply valves, packing, ete., and 
will also handle the goods of the Mason Regulator 
Co., of Boston, Mass. 


The Alexander Smith & Sons Carpet Co.. of 
Yonkers. N. Y., have placed the contract for their 
new dye-house building with the Berlin Iron 
Bridge Company, of East Berlin, Conn, The build- 
ing is 60 feet wide and 172 feet long, the steel roof 
trusses being arranged to carry cars on the lower 
chord for moving material about the building 
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Oar Ravertisers. 


Balls, Steel, 

Cleveland Machine Screw Co 
Belt Dressing. 

Dixon Crucible Co., Josey 
Bicyeles. 

Fenton Metall Mie. Co 
Blow ers. 

American Gas Furnace Cs 


Buffalo 
Cooke & Cx 

Roots, P. H. & F. M 
Sturtevant 1 


Boilers, Steam. 


Orr & Sem wer 
Ster] ( 
Watts- Cal 
Weston ne ¢ 


Bolt Cutters. 
Acme Machinery ¢ 


McCabe ] 

National Machinery ¢ 
Pratt & Whitney ( 
Sellers & Co. It Wh 
Strelinger & Co , Chas. A 


Wells Bros. & C 
Books, Technical. 


Baird & ¢ He v 
Open Cor Pul 
Phila a | ( 
Stre ver & ( Cha \ 
Vilev & Sor n 


Calipers 


Brown & Sharpe Mtg. Co 
Standard Tool Ce 
Starrett, L.S 

Strelinwer & Chas. A 


Wilkinson & Co., A. J 
Castings, Iron. 

Builliers Iron Foundry 

Burr & Houston Cs 

Lelat & Fauleoner Mfg. Co 

Shriver & @o., 1 
Castings, Steel. 

Johnson Co., The 


Chucks, Drill. 


Co 
Morse Twist Drill & Machine Co 


lrump Bros. Machine Co 

Wiley & Russell Mtg. ¢ 
Chucks, Lathe. 

Cushman Chuck C« 

Hoggson & Pettis Mfg. Co, 

Horton & Son Co., E 

National Chuck Co 

Pratt & Whitney Co 

Pratt Chuck C« 

Skinner Chuck Co 

Whiton Machine Co., DE 
Clutches, Friction. 

Brown. A. & I 

Evans Friction Cone Co 
Condensors. 

Conover Mfg. Co 

Worthington, Henry R 
Cranes. 

Harrington, Son & Co, 

Sellers & Co., Inc., Wm. 

Spe idel & Ros pel 
Cutting-OfF Machines. 

Hurlbut-Rowers Machine Co 
Dies, Screw Cutting. 

Acme Machinery Co 

Besly & Co., Chas. H. 

Carpenter, J. M 

Jones & Lamson Machine Co 

Montgomery & C« 

Pratt & Whitney Co 

Strelinger & Co., Clas. A. 

Tavlor-Rice Engineering Co 

Wiley & Russell Mfg. Co 
Drawings. 

Giddings, M. E., C. M 
Drawing Instruments, Etc. 

Keuffell & Esser Co. 
Drilling Machines. 

Aurora Tool Works 


Edwin 


Baush & Sons, 
sickford Drill & Tool Co, 


Continucd on page 
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Drilling Machines—Continued, 


Dallett & Co., Thos. H. 
Davis, W. P. 
Dawson & Goodwin. 
Dietz, Schumacher & Co. 
Dwight Slate Machine Co, 
Fitchburg Machine Works. 
Fox Machine Co, 
Garvin Machine Co. 
Harrington, Son & Co, Edwin. 
Lodge & Davis Machine Tool Co. 
McCabe, J. J. 
Montgomery & Co. 
Newton Machine Co. 
New Haven Mfg. Co. 
Niles Tool Works Co. 
Niles Tool Works Co., N. Y. Branch. 
Pratt & Whitney Co. 
Quint, A. D. 
Sellers & Co. Inc., Wm, 
Stover Nove ty Works. 
Strelinger & Co., Chas. A. 
Timolat, J. G. 
Warner & Swasey. 
Wilkinson & Co., A. J. 
Drills, Twist. 
Besly & Co, Chas. H. 
Cleveland Twist Drill Co 
Montgomery & Co. 
Morse Twist Drill & Machine Co. 
Syracuse Twist Drill Co. 
Drop Forgings. 
Billings & Spencer Co. 
Wyman & Gordon. 
Dynamos. 
Roth Bros. & Co 
Elevators. 
Albro-Clem Elevator Co, 
Emery Wheels, 
Besly & Co., Chas. H. 
Montgomery & Co. 
Norton Emery Wheel Co, 
Strelinger & Co., Chas. A. 
Engines, Gas and Gasoline. 


Backus Water Motor Co. 
Otto Gas E ngine Works 
Pierce Engine Co, 


Engines, Steam. 
Ames Iron Works 
Forbes & Co D. 
Frick Co., The 
Keystone Engine and Machine Works. 
Orr & Sembower ‘ 
Watts-Campbell Co. 
Weston Engine Co. 

Feed Water Heaters and Purifiers. 
National Pipe Bending Co 
Taunton Locomotive Mfg. Co. 

Files. 

Besly & Co,., Chas. H. 
Montgomery & Co. 
Nickolson File Co 
Strelinger & Co., Chas, A 

Friction Cones. 

Evans Friction Cone Co. 

Furnaces. 

American Gas Furnace Co 
Brown & Sharpe Mfg. Co. 

Gauges. 

Brown & Sharpe Mfg. Co. 
Coftin & Leighton 

Pratt & Whitney Co. 
Taylor-Rice Engineering Co, 

Gear Cutters. 

Brainard Milling Machine Co. 

Brown & Sharpe Mfg. Co. 

Grant, Geo. B. 

Pratt & Whitney Co. 

Sellers & Co., Inc., Wm. 

Whiton Machine Co., D. E, 
Gears. 

Bilgram, Hugo. 

Boston Gear Works. 

Brown & Sharpe Mfg. Co. 

Grant, Geo. B 

New Process Raw Hide Co. 

Shriver & Co, T 

Graphite. 

Dixon Crucible Co., Joseph 

Grinders, Centre, 

Barker & Co. William 
Leland & Faulconer Mfg. Co. 
Trump Bros. Machine Co. 

Grinding Machines, Universal. 
Brown & Sharpe Mfg. Co. 
Landis Bros. 

Grinding and Polishing Machines. 
Besly & Co., Chas. H, 

Brown & Mfg. Co, 
Builders Iron Foundry. 
Garvin Machine Co. 

Landis Bros. 

Leland & Faulconer Mfg. Co. 
McCabe, J. | 

Norton Emery Wheel Co 
Place Machine Co., George 
Sellers & Co, Inc... Wm 
Strelinger & Co., Chas. A 
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Grinding Cutter. 


Brown & Sharpe Mfg. Co. 
Cincinnati Milli ine Machine Co. 
Garvin Machine Co. 
Lodge & Davis Machine Tool Co. 
Norton Emery Wheel Co. 
Pratt & Whitney Co. 
Hack Saws, 
Besly & Co., Chas. H. 
Montgomery & Co. 
Q &C, Co. 
Stover Novelty Works. 
Strelinger & Co., Chas A 
Hammers, Drop. 
Long & Allstatter Co. 
Miner & Peck Mfg. Co. 
Pratt & Whitney Co. 
Hoists. 
Harrington Son & Co., Edwin. 
Maris Bros. 
Sellers & Co., Inc., Wm. 
Speidel & Roeper. 
Hydraulic Machinery. 
W. &S. Hydraulic Machinery Works. 
Injectors. 
Hayden & Derby Mfg. Co. 
Bros. 
2enberthy Injector Co. 
Rue Mfg. Co. 
Sellers & Co., Inc., Wm. 
Keyway Cutter. 
Baker Bros. 
Lathes. 
American Tool Machine Co. 
Barnes Co., W. F. & John. 
Brown & Sharpe Mfg Co. 
Bullard Mac hine Tool Co. 
Davis, W. 
Dawson & 
Dietz, Schumacher & Co. 
Draper Machine Tool Co. 
Engineering Appliance Co. 
Fifield Tool Co, 
Flather & Co. 
Harrington, Son & Co., Edwin. 
Hendey Machine Co. 
Hill, Clark & Co. 
Lodge & Davis Machine Tool Co. 
Lodge & Shipley Machine Tool Co 
McCabe, J. 
New Doty Mi. Ca. 
Niles Tool Works Co. 
Niles Tool Works Co., N. Y. Branch. 
Pratt & Whitney Co. 
Reed Co., F. E 
Sebastian Lathe Co. 
Sebastian-May Co. 
Sellers & Co., Inc., Wm. 
Seneca Falls Mfg. Co. 
Milling Cutters. 
Brown & Sharpe Mfg. Co. 
Cincinnati Milling Machine Co 
Erlandsen, J. 
Garvin Machine Co. 
Ingersoll Milling Machine Co, 
Starrett, L. S. 


Milling Machines, 


Bliss Co., E. W. 

Blake & Johnson. 

Brainard Milling Machine Co. 
Brown & Sharpe Mfg. Co. 
Cincinnati Milling Machine Co. 
Dawson & Goodwin. 

Forbes & Co., W. D. 

Garvin Machine Co. 

Ingersoll Milling Machine Co. 
Leland & Fauleconer Co. 
Lodge & Davis Machine Tool Co. 
McCabe, J. J. 

Newton Machine Co. 

Niles Tool Works Co. 

Niles Tool Works Co,, N. Y. Branch 
Pratt & Whitney Co. 

Sellers &'C o., Inc., Wm 


Waterbury-Farrel Foundry & Machine Co. 


Motors, Electrie. 
Dallett & Co., Thos. H 
Rofh Bros. & Co. 
Packing. 
Jenkins Bros. 
Phosphor Kronze. 
Phosphor Bronze Smelting Co., Ltd. 
Pipe, Bent. 
National Pipe Bending Co. 
Pipe Coverings. 
Johns Mfg. Co., H. W. 


Pipe Cutting and Threading Machines. 


Armstrong Bros. Tool Co. 
Curtis & Curtis. 
Detrick & Harvey Machine Co. 
National Machinery Co, 
Saunders’ Sons, |). 

Pipe Fittings. 
Kelly & Jones Co 
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Planers. 
Davis, W. P. 
Dawson & Goodwin 
Detrick & Harvey Machine Co. 
Draper Machine Tool Co. 
Fitchburg Machine Works. 
Flather & Co. 
Garvin Machine Co. 
Gray Co e G.A 
Lodge & Davis Machine Tool Co. 
McCabe, J. J. 
New Haven Mfg. Co. 
Niles Tool Works Co, 
Niles Tool Works Co., N. Y. Branch 
Pratt & Whitney Co 
Sellers & Co., Inc., Wm. 
Wilson, W. A 

Polishing Wheels. 


suilders Iron Foundry. 


Presses, Dies, Etc. 
Bliss Co., E. W. 
Pumping Machinery. 
Deane Steam Pump Co. 
Mason Regulator Co. 
Worthington, Henry R. 
Punches and Shears. 
Bliss Co., E. W. 
Long & Allstatter Co. 
New Doty Mfg. Co. 
Waterbury-Farrel Foundry & Machine Co. 
W.& S. Hydraulic Machinery Works. 


Reamers. 

Cleveland Twist Drill Co. 

Morse Twist Drill & Machine Co, 

Pratt & Whitney Co. 

Taylor-Rice Engineering Co. 
Rock Drills. 

Ingersoll Milling Machine Co. 
Schools. 

Correspondence School of Technology. 
Screw Machines. 

Brown & Sharpe Mfg. Co. 

Bullard Machine Tool Co. 

Cleveland Machine Screw €o. 

Garvin Machine Co. 

Gisholt Machine Co. 

Jones & Lamson Machine Co. 

Lodge & Davis Machine Tool Co. 

McCabe, J. J. 

Niles Tool Works Co. 

Niles Tool Works Co., N. Y. Branch. 

Pratt & Whitney Co. 

Warner & Swasey. 
Screws, Machine. 

Cleveland Machine Screw Co. 

Flather & Co. 

Worcester Machine Screw Co 
Screws. 

Blake & Johnson. 

Cleveland Machine Screw Co. 

Worcester Machine Screw Co 
Separators, Steam. 

Keystone Engine and Machine Works. 
Shafting, Hangers, Etc. 

Brown, A. & F. ; 

Cumberland Iron and Steel Shafting Co. 

Prvibil, P. 

Sellers & Co., Inc... Wm. 
Shapers. 

Dawson & Goodwin. 

Fitchburg Machine Works. 

Flather & Co. 

Fox Machine Co, 

Garvin Machine Co. 

Hendey Machine Co, 

Hill, Clark & Co. 

Lodge & Davis Machine Tool Co 

McCabe, J. J 

Niles Tool Works Co. 

Pratt & Whitney Co 

Sellers & Co. Inc., Wm. 
Steel. 

Crescent Steel Co. 

Jessop & Sons Co., Ltd... Wm 

Jones & Co, B. M. 


Vises. 
Hill, Clark & Co. 
McCabe, J. J. 


Niles Tool Works Co, N. Y. Branch 
Place Machine Co , Ge orge. 
Strelinger & Co, Chas. A, 
Wyman & Gordon, 
Vises, Drilling. 
Drilling Vise Co. 
Wire Machinery. 
Blake & Johnson. 
Goodye ar, Ss. W. 
Meyer, Roth & Pastor. 
Waterbury-Farrel Foundry & Machine Co 
Wire Rope, tron and Steel, 
Trenton Tron Co. 
Woodworking Machinery. 
Barnes Co., W. F. & John. 
Fay & Co., A. 
Pryibil. P. 
Seneca Falls Mfg. Co. 
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PRATT & WHITNEY Co., 


Etiartford, Conn. U.S.A., 
MAKERS OF 


FINE MACHINE TOOLS. 


Complete Plants Furnished for BICYCLE, TYPE-WRITER, CUN 
and SEWINC MACHINE MAKERS. 
GAUGES AND SMALL TOOLS FOR GENERAL MACHINE WORK. 
DROP HAMMERS and TRIMMING PRESSES. 


FORCING AND TRIMMINC DIES FOR ALL CLASSES OF WORK. 
England—BUCE & HICEMAN, 280 Whitechapel Road, Londoz, E. 


Exgland—CHAS. CHURCHILL &CO0., Ltd.. 21 Cross St., Finsbury, London, E.C. a 

France TEN WICK FRERES & CO., 21 Bue Martel, Paris. 

France—F. G. EREUTZBERGER, 140 Bue de Neuilly Puteauz (Seine). a 

CHICACO 42 and 44 South Clinton, BOSTON. 47 Pear! Street. ae 
cor. Washington Street. NEW 138 Liberty Street. J. M. ALLEN. Presipenxt 


ab R M S T S p c A T E E | WM. B. FRANKLIN, Vice-Preswenr. 
F. B. ALLEN, Seconp Vick-PRESIDENT. 
BAVES LABOE iz being able to rua at GREATLY INCBEASED SPEEDS. FEWRE CRIMDINGS. Me | SecRETARY & TREASURER 
REPRESENTATIVES IN THR UNITED STaTEs. 


BOSTON: it & 13 Oliver St., NEW YORK: 143 Liberty St. 


14 in. x 6 ft. Hendey-Norton Lathe 


and Tin, x 4 ft. Hendey-Norton Lathe. 


These are modern, high grade, practi- 


cal tools, and are specially adapted for 


tool-re OTH work. 


They have the Norton Attachment for 
screw cutting, giving 36 different threads 
and 36 different feeds with only two 


changes of gear, and movement of lever 


in gear box from one notch to the other, 


Note the automatic stop under apron, 


' Tt will automatically stop carriage at any 


' desired point in either direction, Inval- 


uable for internal or duplicate work, 


The 12 in. Lathe is fitted with drawing-in sleeve and 


American Watch Tool Co.’s Standard Chuck, used in 


making small taps, reamers, etc. 


Work finished first and cut from bar afterward. No 


centering required. ; 
See carriage reverse lever by right-hand side of apron; : 
no reaching for countershaft shipper required. roe 
Send for catalogue. 


THE HENDEY MACHINE CO., Torrington, Conn. 


(EUG 


UTTE, Berlin, Germany. 


N Switzerland. 


<5 
| BARTFORD SON 
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Albro- Cle m Elevator Co... 


Ame rican Gas Furnz ic e Co 
American Tool & Machine Co 
Ames Iron Works 
Armstrong Bros. T 
A rmstrong = fg. Co 


Aurore Tool Works 
Bac kus ater Motor. 


Baush « Sons, ¢. 


Bic ktord ‘Drill and Tool Co. 


Bl ine «& Johnson. 
Boston Gear Works.. 
Brainard Milling Machine Co. 


Brown & Sharpe “Mfg. Co 
Buffalo Forge Co 
Builders Iron Foundry .... 
Bullard Machine Tool Co 
Burr & Houston Co 


M. 
Cine innati Milling Machine Co.,.. 
Cleveland Machine Screw Co .... 
Cleveland Twist Drill Co 
Coffin & Leighton 
Columbia Mfg. Co 


c orre spondenc e ben hool of Tec hnology 
Crosby Steam Gage & Valve Co 
Cumberland Iron and Steel Shafting Co 
Curtis & Curtis.... 

Cushman Chuc k 


Dawson & Goodwin 
Deane Steam Pump Co ; 
Detrick & Harvey Machine Co .. 
Dietz, Schumacher & Co.. . 
Dixon Crucible Co, Joseph.... 
Draper Machine Tool Co 
Drilling Vise Co.... 
Dwight Slate Mac hine Co 
Engineering Appliance Co 
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INDEX TO ADVERTISERS. 
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PAGE PAGE 

enton Metallic Mtg. C 38 Otto Gas Engine Works.......... 48 
Fitchburg Mac 42. Philadelphia Book Co - 36 
Forbes & Co., W. D......... 48 | Pierce Engine Co... 48 
Garvin Machine 37 and Cover’ Pratt Chuck Co.... 40 
Hendey Machine Co ......... .-29 Cover | Saunders’ Sons, D 45 
Hogyson & Pettis Mfg. “Co 40 Sebastian Lathe Co..... 
Hurlbut-Rogers Machine Co..............+6+- 45 | Sellers & Co. Inc., Wm..............+ Cover 
Ingersoll Milling Machine Co.... .. ....... eos 43 | Seneca Falls Mfg. Co. ...... 3 
& Lamson Machine Co........ 45 and Cov er Stover Novelty 

Keystone Engine and Machine Works.. ... 46| Syracuse Twist Drill Co........scccces 38 
Landis Bros ..... 46 | Taylor-Rice Engineering Co. ........... 38 
Lodge & Davis Machine Tool Co. ............ | 47 
Lodge & Shipley Machine Tool Co............ 37 | Trump Bros, Machine Co.....ccccccccscesce os 38 
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Multiple-Spindle Drill. 


BAUSH 


MANUFACTURERS OF 


Radial Drills, 


FROM 3 FT. TO {2 FT. ARM. 


Horizontal Boring and Milling 
Machines. 


Vertical and Horizontal Mul- 
tiple Drills, 


WITH ANY NUMBER OF SPINDLES. 


OLYOKE, MASS., U. 8. A. 


30 1806. 
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*WANTED* 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. The Cash and 
Copy should be sent toreach us not later than Saturday 
morning for the ensuing week's issue. Answers ad- 
dressed to our care will be Jor warded. 


TO SUBSCRIBERS 
whose names appear on our subscription list, 
this paper will give two free insertions under this 
heading to those in want of positions. The adver- 
tisement to occupy a space of not more than five 
lines. Additional space or insertions must: be paid 
for in advance at regular rates. 


Wanted— Position by mech. dftsman, 5 yrs. exp., 
tech, education. P. D. Q., Am. MACHINIST, 


Mech. draftsman, graduate, 6 vy. exp. and 2 y. shop 
practice, wants position. Box 199, Am. Macu. 


Situation wanted by a machinist ; 16 years’ ex- 
perience ; age 33 years, J., AMERICAN MACHINIST. 


Wanted—Sit. as supt. exp. on agr. implemts., wind 
mills, pumps; ingenious; practical. AM. Macn. 


Wanted —Master Mech. for large elect. factory. 
Apply, stating exp. to P. O. Box 491, Toronto, Can. 


A good machinist wishes a position to travel, 
erecting machinery ; mining machinery preferred. 
F., AMERICAN MACHINIST. 

Wanted— Fifty first-class machinists, vise-hands, 


lathe-hands and planer hands. Address, L. D., 
eare of the AMERICAN MACHINIST. 


Wanted—A traveling man for the Wainwright 
steam appliances ; give age, exp. and references to 
the Taunton (Mass.) Locomotive Mfg. Co. & 


Wanted—Position by designing mechanical 


draftsman ; tech. education with shop exp. 5 yrs. 
+ experience. Address J. R. S.. AM. MACHINIST. ABOVE CUT REPRESENTS 
Wanted— By Ottumwa Iron Works, a man who 


understands mixing metals and rolling sheet brass. 
Address Ottumwa Iron Works, Ottumwa, Lowa. 


Wanted — A boilermaker capable of building over 
old marine boiler. Address, P.G. Zimmer, M. & M. 
R.R. Machine Shop, Hammondsport, New York. 
Superintendent wanted in a machine screw shop 
doing considerable bicycle work ; only first-class 
men need apply. Cleveland,’ AM. MACHINIST. 


Blacksmith foreman open for engagement: ex- 
pericnce on light and heavy work: well up in 
piecework ; references. Energetic, AM. MACHINIST. 


Wanted—A few first-class tool makers; steady 
employment, pleasant shop and good pay to men age 
of the right stamp. Address The L. 8S. Starrett ae 
Co., Athol, Mass. 


Position wanted by machine shop foreman of = 
ability, good habits, ten years in charge of men. : 


Chicago or vicinity preferred. Address Box 196, 
AMERICAN MACHINIST. 


Wanted—Position by young man familiar with 


the forcing of machine tools to get their best pro- 2b 
duction as basis for piecework rates. Address Box al & : 
179, care of AMERICAN MACHINIST. 
W f dard 
Wanted—A first-class draftsman by one of the of e manu acture a stan ar NA) 
largest shops; prefer a man who has had experi- . 4 b 4 


Address Box 162, AMERICAN MACHINIST. > lin f En L th f >= eae 
tine gine Lathes, Irom 
Wanted—Situation as a machinist: have had 10 = 9 
years’ experience ina repair shop: can do black- oh a 


smithing if necessary. Iilinois or Missouri preferred. O 30 { >. 
Address Box 190, AMERICAN to in. swing inc uSive. 
Wanted—Foreman for machine shop running 20 & ed 


to 30 hands on high-grade engine and special ma- a Ma 


chine work in Philada.; give age, experience and 


reference. Address Box 195, AM. Macn. ee 
Foreman boilermaker wanted, must be well up . Suet 
on marine and stationary boilers and getting out ; e 


work to best advantage, highest wages to right i 
man, Address Box 191, AMERICAN MACHINIST. ae, 
Wanted—Superintendent of machine shop em- 
ploying 75 to 100 hands, must have executive abil a 
ity and push: stace exp. and salary exptd. 


Room 501, Johnston Building, Cincinnati, Ohio. 


Wanted—A practical machinist, familiar also 
with rough framing, carpentering and brickwork, 
as master mechanic of a factory in the vicinity of 
New York Answer to P. O. Box 2324, New York. 


. 
: 
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FORGINGS. 


STEEL BOWLS. CAR COUPLERS. GAS VESSELS. 


HOLLOW DROP 
BILLETS. FORGINGS. 
STEAM HELVE 
HAMMER HAMMER 
FORGINGS. FORGINGS. 


SPECIAL SHAPES. LARGE DIE FORGINGS. 
ROLLED FORGINGS. 


WYMAN & GORDON, Worcester, Mass. 


Vertical Drills, Drills, 


Tapping Machines, Countersinking Machines, 


‘HIGH-GRADE TOOLS. @ 


CATALOGUE FREE. 


Drilling Machinery and Engine Lathes for Locomotive, Car and Boiler sho, 
BRIDGE, ENGINE AND SHIP BUILDERS, 
BICYCLE, SEWING MACHINE AND GENERAL MACHINE WORK. 


FOREIGN AGENTS. 


CHAS. CHURCHILL & CU., Ltd., London. be 
AD. JANSSENS, Paris. re nN i ce ro S 
SCHUCHARDT & SCHUTTE, Berlin. e9 
WHITE, CHILD & BENEY, Vienna. 


EUGEN SOLER, Basle. WORCESTER. MASS., U.S.A. 


| 

| 
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WA THE L.S.STARRETT CO. ATHOL.MASS.U.S.A. 


PRICE, 
90c. 


No.140 
TAKES 8 IN. SAWS 


THE L.§ STARRETT-CO. ATHOL. MASS. USA 


No.I45 


TAKES 8 IN.TO 12 


N.SAWS 


HANDSOME, 
MORE :CONVENIENT, 

BETTER. 

(lll) THAN ANY; OTHERS YOu 
HAVE EVER SEEN. 


| I IMPROVED FEATURES.—a, spring plunger overlaps the ends of the saw, 


il I) automatically holding it to its home. By slightly pushing it back the saw may be instantly re- 
moved, thus furnishing the most convenient way of attaching or detaching the saw ever devised 

fll) An improved nut within the handle, turning with it, gives the desired tension to the saw, 
which may be quickly and conveniently set to any angle. 

(lll) The adjustable or extension back frames have improved spring pawls which securely 
hold the frames to receive saws of variouslengths. The frames are neither too light or too heavy, 

{lh are finely finished and nickel plated. The handles are made from cocobola or other handsome 


il 


This instrument was devised to automatically register hundreds as well as 
units and tens. and thus relieve the mind from keeping tally ; also to furnish a 
betrer registering indicator at a more reasonable cost than heretofore. The 
instrument will register 5,000 revolutions. The large dial is graduated into 
one hundred lines, each one representing a revolution of the spindle. The 
small dial has fifty lines cut upon its face, each representing one hundred revo- 
lutions of the spindle (or one complete turn of the large dial). A spring finger 
trip attached to the case engages with one of the lines in the small dial and 
holds it from revolving until the large dial makes one complete turn, when the 
trip pin passing under the spring t’ip lifts it. and the dial is frictionally carried 
along by the large plate one line, thus showing that one hundred revolutions 
of the spindle have been made. The instrument has a hard rubber handle, 
making a safe insulator when used on electiical machinery. It also has two 
rubber tips, one for hollow and the other for pointed centers, which make a 
very smocth and strong frictional contact with the shaft. 


PRICE, $3.00. 


SEND FOR 86iPACE ILLUSTRATED CATALOCUE OF FINE 
MECHANICAL TOOLS AND CUTTERS. 


THE L.S. STARRETT CO. 


Box 96, ATHOL, MASS., U.S. 


OUR SPECIAL AGENTS: 
IN THE UNITED STATES - THE ENTIRE HARDWARE TRADE. 


IN LONDON : IN BERLIN ; 


CHAS. CHURCHILL & CO.. Ltd., 21 Cross St.. SCHUCHARDT & SCHUTTE, 59 Spandauerstrasse. 
Finsbury, E. C. 
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Wanted-—Work as draftsman by man having ex- 
perience in both shep and drafting room: tech- 
nical education. Address Box 167, care AMERICAN 
MACHINIST. 

Supt. and draftsman’s position desired by mz m 
qualified experienced, machine tools, roiling 
sheet metal working, hydraulic and gene ral 
see ine ry, or bicycles; first-class draftsman and 
designer, age 38. Box 200, AM. MACHINIST. 

Wanted —Work by mechanical engineer (Stevens 
graduate, 1886) in either works or drafting room; 
experienced in design of both light and heavy 
work: 4 vears’ shop and construction experience. 
Address Box 178, care AMERICAN MACHINIST. 


Wanted—Position as foreman in the manufac- 
ture of drawing presses, punching, shearing dies, 
designing special tools and automatic machines 
and bicycle work: capable of handling men and 
turning out work, Box 184, AM. MACHIN:sT. 

Wanted — Foreman boilermaker and layer out for 


shop having about 25 hands; competent to get 
out work at lowest cost: must be temperate ; state 


wages wanted. Address Boiler, care Parvin Ad- 
vertising Agency, Cincinnati, Ohio. 


Wanted—Foreman for machine shop in Western 
town; man thoroughly posted on gas engines ; capa- 
ble of taking charge of shop, kee ping costs and 
records, and handling business gene a Address 
Box 194, care AMERICAN MACHINIST. 


Wanted—An intelligent man in every machine 
shop in New England to utilize his spare time in 
raising clubs of subscribers for the AMERICAN Ma- 
cuiNnist ; liberal commission. Address, with refer- 
ences, John A. Walker, N. E. Agent, No. 4 Church 
street, Do. chester, Mass. 

Mechanical engineer, 15 years’ experience, theo- 
retical and practical, for several years have held 
position as foreman of drawing offices, building 
steam engines. boilers, hydraulic special and gen- 
erai m: ae hinery, isopen for an engagement. Ad- 
dress ** References,’ Box 197, AM. MACHINIST. 


Position wanted by competent foreman pattern 
maker. [have filled position in above capacity for 
over 10 years for large mfg. Co. Am a capable 
manager of men; understand all classes of work ; 
Al references as to capabilities. ete. Address 
RK. M.. I. O. Box 134, Elizabeth, N. J. 


Wanted—A chief draughtsman, experienced in 
the design of high-duty pumping machinery of 
the most modern type, and also experienced 
in the design of pumping machinery venerally. 
Apply at once to the Laidlaw, Dunn-Gordon 
Co,, Cincinnati, O., giving age, experience, 
references and salary expected. 


AMERICAN MACHINIST 


An experienced molder, who has had ten years’ 
experience in’ mining machinery, seven years as 
foreman, is thoroughly posted on chilled iron work, 
at liberty after March 1, 1896, would like to cor 
respond with responsible firm who need such a 


man. Address Molder, this office. 


MISCELLANEOUS WANTS. 
Advertisements will be inserted under this head at 
35 cents per line, each insertion. Copy should be ve tto 
reach us not later than Saturday morning for the ensu- 


ing week's issue, Answers addressed to our care will 


be forwarded. 


Cheap 2d hd lathes & planers. S.M. York,Clev'd, 0. 
Calipers & Gauges. F. A. Welles, Milwaukee, Wis 
Best and cheapest Bolt Header made by C. H. 

Bausk & Sons, Holyoke, Mass. 

For Sale- A first-class key-seater. new. Address 
Mitts & Merrill, 913 Tilden st.. Saginaw, Mich. 

Light and fine mach’y to order; models and ele f 
trical work specialty. E. O. Chase, Newark, N. 

For Sale—-Second-hand drill presses.e ngine her 
& planers. Dietz. Schumacher & Co., Cincinnati, O. 

Ten thousand half-worn taps and drills for sale, 
at one cent ewch. Send stamps for samples. 
A. P. Press, Lynn, Mass. 

Want to buy 12 or 14-inch engine lathe, second- 
hand. State condition, make and best price. Box 
198, AMERICAN MACHINIST. 

Machinists should go to Tucker's, 135 Greenwich 
st.. N. Y. City. and examine “ Crane’s Patent Po. t- 
able Hand Drill,” four sizes ; something new. 

Machines at low prce. Small engine lathes, 
foot lathes. drills. s«ws, printing presses, etc. 
An assortment of first-class tools. We buy, sell 
and exchange. Wailace H. Mansfield, New Haven, 
Conn. 

For Sale— One 80 H. P. balance valve engine. u-ed 
6 months; one 60 H. P. slide valve engine, thor- 
oughly repaired ; one 60 H. P. retarn tubular boiler 
and stack, used two weeks. G. E. Stauffer, East 
Stroudsburg, Pa 

Wanted—An Idea. Who ean think of some sim- 
ple thing to patent» Protect your i‘eas : they may 
bring you wealth. Write John We dies burn & Co., 
Patent Attorneys, Washington, D. C., for their 
$1,800 prize offered to inventors. 


1896. 


January 2, 


SEN 
VOR 


—=SEND FoR R CATALOGUE ~~ 


WARRANTEO 


EVANS FRICTION CONE PULLEYS. 


Forty-seven differ- 
ent sizes, travsmit- 
ting fom One so 
Forty Horse Power, 
changing the speeu of 
all kinds of machin- 
ery while reun ng. 
Send for ( atalo:ue. 


The following is a partial list of Manu- 
facturers wh» have thousands of Evans 
Friction Cone Pulleys, transmitting 
from One to Forty Horse Power: 


Joun & James Dosson, Philadelphia, Pa, 34 Sets, 2H. P. 
New York Biscurr Co., New York. 87 Sets, 5H. P. 

ALBERT MITCHELL, England. 12 Sets, 6H. PL 

W. Bentos, London, Eng. #3Sets,5 H.P, 

STERLING Dykine Co,, Sterling, Ct. 10 Sets, 6 H. 

Mra. D. Waren, Cumterland Mills, Me. 40H. PY 
Wasueurn & Moun, Worcester, Mass. A large number. 
Moworuck Miia, Holyoke, Mass, 1 Set, 40 H. P.; 16 Sets, 6H. P 
Mercantite & Contract Co., Prooklvn, 20 Sets, 2 H. P. 
Massasoir Paren Co., Holyoke, Mass. 2 Sets, 40 H. P. 
Trenton [row Co.. Trenton, N. J. 9 Sets, 2to6 H. P. 
Taunton Correr Co, Taunton, Mass, & Sets, 2to6 H, P. 
Wine Minis, Engiand. 8 Seta, 6 H.P. 

Stivsow Bros, & Phila., Pa. 40 Sets, 1 H. PL 

F. W. Biro, East Walpole, Mass, 2Sets, 40H. P. 

Works, North Adams, Mass. 6H, P. 
Mereamack Lowell, Mass. 18 Sets, 6H. 

Troy Launpry Macaine Co., Chicago, 19 2to4 
Rice & Co., Lowell, Mass. 5 Sets. 

Barrour & Stock weit, Cambridge, Mass, 8 Sets, 5 H. P. 
Dorer, Dolgeville, N.Y. A large number of small sizes, 
A. D. Quist, Hartford, Conn, 40sets. 


EVANS FRICTION CONE CO., 


Q@. F. EVANS, Proprietor. 
85 Water Street, Boston, Mass. 


ae— ALL SIZES. 


OF 


BEST DESIGN 


AND 


WORKMANSHIP. 


omb Mfg. 


Planers, 


22 X22 x 


Worcester, Mass. 


ALSO MAKERS OF 


HAND-POWER SHEARS AND PUNCHES. 


= 
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CONSULTING MECHANICAL ENGINEERS. 
L. P. BRECKENRIDGE, 


Mem. A. 8. M, E., Consulting M. E., 
CHAMPAIGN, Lil 


F. B. COREY, Electrical Expert, 
Elec. Apparatus Designed. 
33 Equitable Building. Boston, Mass. 


W. E. CRANE, M. E,, 
New England Engineering Co. 
_ Electric Light and Power Plants. 
17 Harrison Avenue, WaTrersury, Conn. 


CHARLES A. HAGUE, 


CONSULTING ENGINEER, 


Pumping Plants, Power Plants, Steam. Water, 
Electricity, Designing and Experting, 


39 Cortland St.. New York City. 


HENRY F. NOYES, 
Solicitorof Patents and Mechanical Expert, 
523 Monadnock Block, Cuicaeo, Ill. 


REDF IELD, 


2 of Special Machinery. 
Expert in Patent Causes. 
Room 604, 269 Dearborn St., Cuicago, Il. 


. E. SARGENT, M. 


Cuicaao, 
U.S. A. 


WM. O. WEBBER, 
Consulting E _—~— er. Shop Methodsand Economic 


Productiona Specialty. 
No. 73 Mason Building, (Tel. 2102) Boston, Mass. 


QUINT’S 


TURRET DRILLS 


For Drilling and Tapping with 
from 2 to 12 Spindies. 


WILL DRILL UP TO % INCH. 
Sensitive and Positively Driven. 


A. 0, QUINT, Hartford, Conn. 


The Waterbury Farrel 
F’ary & Machine 


WATERBURY 


Connecticut, U. 8S. A. 
Builders of Special 


MACHINERY 


For Making Steel and 
Brass Gvods, Silver- 
ware, Hardware, etc. 
Send for 


CATALOGUE. 


CGISHOLT 


TURRET 
LATHES 


And Universal Tool Grinders. 


CISHOLT MACHINE CoO., 
MADISON, WISCONSIN. 
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HEATING AND 


wt 


VENTILATING 
BUILDINGS. 


AN ELEMENTARY TREATISE, 
— BY — 


ROLLA C. CARPENTER, M.S., C.E., M.M.E., 
400 pages, 8vo, Cloth, $3.00. 


CONTENTS. 


Nature and Properties of Heat. 


Principles of Ventilation. 
Amount of Heat Required for Warming. 
Heat Given Off from Radiating Surfaces. 
Pipe and Fittings Used in Steam and Hot Water Heating. 
Radiators and Heating Surfaces. 
Steam Heating Boilers and Hot Water Heaters. 
Settings and Appliances, Methods of Operating. 
v. arious Systems of Piping. 
Designs of Steam and Hot Water Systems. 
Non-Gravity Return Systems of Steam Heating. 
Heating with Exhaust Steam. 
Heating with Hot Air. 
Forced Blast Systems of Heating and Ventilating. 
Heating with Electricity. 
Temperature Regulators. 
Contracts and Specifications. 
Useful Tables. 


Endorsed by the Committee of Publication of the National Association of 
Manufacturers of Heating Apparatus. 


JOHN WILEY & SONS, New York. 


Armstrong Patent Tool Holders 


WE ONLY CLAIM 


that these tools will save their cost in 30 days, 

But here is a well-known concern that insists that 

they save their cost 52 times a year. 

From Brooklyn Railway Supply Co,. 
Stamford, Conn, 

ArMs?Trone Bros. Toor Co: 

GENTLEMEN —It gives us more satisfaction to pay 
your bill than almost any other on our list. The 
Boring Tool you sent to us by express paid for 
itself the first week. From this we figure that if 
we were equally busy the entire year if would pay 
for itself some Ny times. 

“ Itdoes double or more than double the work of 
our old tools Yours truly. 
CHAS. B. ALLYN, Treas. 
Send for Catalogue and Price List to 


ARMSTRONG TOOL CoO., 


76 Edgewood Ave., Chicago 


DROP FORGED 
oF STEEL 


CHAS. CHURCHILL & LONDON, ENGLAND, 
50,000 already in use. ’ 


IMPROVED TURRET LATHES, 


FOR BRASS AND IRON WORKERS. 


WESTON CENTRIFUGALS. ROPER OIL SEPARATORS. 
Improved Worrell Friction Clutch Coupling ana Pulleys. 


WICK & RING OILING HANGERS. 
IMPRUVED FRICTION COUNTER SHAFTS. 


AMERICAN TOOL MACHINE CO., 


300 FEDERAL STREET - - o BOSTON, MASS 


PAWTUCKET.R. I. i IPS 8 DIE 


| 
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Some First-class 
Technical Books, 
RECENTLY PUBLISHED. 


OSBORN. A Practical Manual of Minerals, Mines and 
Mining ; Suggestions as to Localities and Associations 
of the Useful Minerals ; Qualitative and Quantitative 
Analysis; Mining, etc., by Prof. H. 8. Osborn, LL.D. 
Illustrated by 171 engravings. Second edition. Re 
vised and enlarged. 393 pages, 8vo, price........ $4.50 

DAVIS. A Practical Treatise on the Manufacture of 
Brick, Tiles and Terra Cotta, by Chas, Thomas Davis. 
Third edition. Revised and in great part rewritten. 
261 engravings, 662 pages, 8vo, price...... ....... $5.00 

BRANNT. Petroleum: its History, Origin, Occur 
rence, Production, Physical and Chemical Constitution 
Technology, Examination and Uses; together with the 
Occurrence and Uses of Natural Gas. Edited chiefly 
from the German of Prof. Hoeffer and Dr. Veith, by 
William T. Brannt. Illustrated by 3 plates and *84 en- 
gravings, 743 pages, 8vo, price 


ROSE. The Complete Practical Machinist, by Joshua 
Rose. Illustrated by 395 engravings. 19th edition, 


EDWARLC* 900 Examination Questions and An 
swers for Enginecrs and Firemen, Stationary and 
Marine, who desire to obtain a U. 8. Government or 
State License, by Emory Edwards, M.E. Third edition, 
full bound, pocketbook form, price.............. $1.50 


NEARLY READY. 


OSBORN. The Prospector’s Field Book and Guide 
In the Search for and the Easy Determination of Ores 
and Other Useful Minerals, by Prof. H.S. Osborn, LL.D., 
author of “The Metallurgy of Iron and Steel,” “A Prac- 
tical Manual of Minerals, Mines and Mining.” Illus 
trated by 45 engravings. A new, revised and enlarged 
edition, about 240 pages, 12mo. (In January). 

Price..$1.50 


IN PREPARATION. 


WILSON. The Practical Tool Maker and Designe e: 
Comprising a Full Description of the Latest Construc 
tion of Tools and Fixtures for Modern Machine Tools, 
by H.S. Wilson. 
One vol, 8vo 

This work is designed to be an e xposeé of th 
methods for the manufacture of metal goods; and a 
treatise on fitting the proper tools to modern metal 
working machinery for the uniform production of in- 
terchangeable work. It will include, among others, 
the following subjects: Use and Abuse of Files, Die 
Making for the Punching and Cutting Press, with il- 
lustrations of dies for completing complicated pieces 
at one stroke of the press; Tools for Making Buttons, 
with assembling attachments; Coining, Embossing, 
Cartridge Making, Hollowware, Screw Machines, Bolt 
and Rivet Headers, Tapping Machines, System of Mak 
ing Gauges, Drop Forging, Manufacture of W ire, The 
Drawing of Brazed and Seamless Tubing, and the Pos 
sibilities of the Draw Bench; The Fox Lathe, Brazing 
Fixtures, Pickling and Cleaning Conveniences, Ream- 
ers, Taps, Dies, Jigs, Milling Machine Fixtures, Shop 
Secrets, etc. 


Illustrated by about 250 engravings. 


latest 


#™ The above or any of our Books sent by mail, Sree 
of postage, at the publication prices, to any address in 
the world, 

CP [Nustrated circulars, showing full tables of con- 
tents of all of the above valuable boo os, will be sent free 
to any one in any part of the world, wi ‘ho will send his 
addreas. 

ve Our New and Revised ¢ agree of Practical 
and Se ientific Books, 91 pages, 8vo, as well as our other 
catalogues and circulars, the whole covering every 
branch of Science applied to the Arts, sent free and 
Sree of postage to any one inany part of the worid, 
who will furnish his address. 


HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS, 
$10 Walnut St., Pailadelphia, Pa., U.s. A. 


AMERICAN MACHINIST 


A new, revised and enlarged 
edition, 


- « . JUST READY... 


Aluminium: 


Its History, Occurrence, Properties, Metallurgy and 
Applications, including its Alloys. By Joseph W. 
Richards, A.C., Ph.D., Instructor in Metallurgy at 
the Lehigh University. Third Edition, revised and 
enlarged. Illustrated by 44 engravings and two 
diagrams. In one volume, 8vo, cloth, 702 pages. 
P-ive 36.00, free of postage to any address in the world, 
or C. O. D. free of freight to any address in the United 
States. 
ABSTRACT 


Richards’ Aluminium. 


OF CONTENTS. — Chapter I. History of 
Aluminium. II. Occurrence of Aluminium in Nature, 
I{l. Physical Properties of Aluminium. IV. Chemical 
Properties of Aluminium. V. Properties and Prepara- 
tion of Aluminium Compounds. VI. Preparation of 

Aluminium Compounds for Reduction. VII. The Manu 
facture of Sodium. VIII. The Reduction of Aluminium 
Compounds from the Stand point of Thermal Chemistry. 
IX and X. Reduction of Aluminium Compounds by 
means of Potassium or Sodium. XI. Reduction of 
Aluminium Compounds by the Use of Electricity. XII. 
Reduction of Aluminium Compounds by Other Means 
than Sodium or Electricity. Ill. Working in Alu- 


minium. XIV. Alloysof Aluminium. XV. Aluminium- 
Copper Alloys. XVI. Aluminium-Iron Alloys. XVII 
Analysis of Aluminium and Aluminium Alloys. Index. 


[PA circular of 7 pages, 4to, showing full table of 
contents, with specimens of the illustrations, sent free 
of postage to any one in any part of the world who 
will furnish his address. 


HENRY CAREY BAIRD & CO. 
INDUSTRIAL PUBLISHERS, ROOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia, Pa,,U.S.A. 


CROSBY 


STEAM CACE & VALVE CO. 


Manufacturers of High Grade 


STEAM SPECIALTIES 


CROSBY Pop Safety Valves and Water 
Relief Valves. 

CROSBY Improved Steam (Gages, 
Thermostatic Gages, Safe Water 
Gages & Pressure Recording Gages. 

CROSBY Steam Engine Indicators, 
Chime Whistles, Revolution Count- 
ers, Spring Seat Valves, and other 
Standard Specialties. 


MAIN OFFICE AND WORKS: 
BosTon, MASS. 
BRANCHES : 


CHICACO, LONDON. 


NEW YORK, 


January 2, 1896. 


PRACTICAL BOOKS FOR 
PRACTICAL MEN. 


JUST PUBLISHED. 


Dynamo Electric Machinery. 


A Manual for Students ot Electrotec =? By pare 
vanus P. Thompson, D.. th 
(English) Edition, Revised 
to Date. 832 pages, 52) engravings and 20 folding 


The Wonders of Modern Mechanism. 


A Resume of Recent Progress in Mechanical, Physical 
and Engineering Science. hed Chas. H. Cochzane, 
8vo 


Mechanical Engineering. 
A Text Book of Mechanical Engineering. 
J.Lineham. 732illustrations. 772 pages, clot 
Plating and Boiler Making. 


A Practical Hand Book for Workshop Operations. 
By a Foreman Pattern Maker. 3°%8 illustrations, 380 


The Boiler Maker’s Assistant 


In Drawing, Templating and Calculating Boiler 
Work, ete. By J. Courtney, Practical Boiler Maker. 
Edited by D. K. Clark. Third Edition, Revised..... 80c. 


507 Mechanical Movements. 


Embracing all those which are most important in 
Dynamics, Hydraulics, Hydrostatics, Pneumatics, 
Steam Engines, Mill and other Gearing, Presses, Horol. 
ogy and Miscellaneous Machinery. By Henry T. Brown. 

$1. 00 


Fourteenth Edition. 122 pages. 12mo......°... ... 
Odontics. 
A Treatise on Gear Wheels. Fully illustrated. 8vo, 


Pattern Maker’s Assistant. 
Embracing Lathe Wor, Branch Work, Cove Work, 
Sweep Work and Practical Gear Construction. Il! us- 


Electrical Transmission of Energy. 


A Manual for the Design of Electrical Circuits. By 
V. Abbott, Chi-t Engineer Chicago Telephone Co. 
Fully illustrated. $4.50 


The Practical Management of Dynamos 
and Motors. 


By F. B. Crocker and 8S. 8S. Wheeler, with a Special 
Chapter by H. A. Foster. Illustrated. Second Edition, 
Revised and Enlarged. 12mo..... ........ 2.0.2... $1. 00 


Any of the above sent by mail on receipt of the price. 
Catalogue free. 


PHILADELPHIA BOOK CO., 


Practical, Scientific and Technical Books, 
19 SOUTH NINTH STREET, 
(Opposite the Post Office), PHILADELPHIA, PA. 


60-MOTOCYCLE Photos, 


H. L. ARNOLD, 
380 Classon Ave., Brooklyn. 


15 cents each. 


FTER JANUARY st, 1896, we shall be pleased to see you 


at our new office, 


No. 25 DEY STREET, 


HAVEMEYER BUILDING, CORNER CHURCH STREET 
We shall have a stock room of 5,000 square feet in the basement, and 
will carry the largest and most complete stock of 


Shafting, Pulleys, Hangers, Friction Clutches, Etc., 


in the city. 


and a 


Direct telephone communication with our Foundry and 


Machine Shops at Elizabethport, N. J.. 


special car from there 


every morning will enable us " fill orders promptly, with a quality of 
goods which are the result of over forty years experience, and hope to 
be favored with your future orders, 


A. & BROWN. 


a 
i 


January 2, 1896. 


FINE LOT OF 


SECOND-HAND MACHINERY, 


:COMPRISING 
A Large Lot of Fine Machinery from 

The Schuyler Electric Co., of Middle- 

town, Conn. ; 

The Entire Equipment of the Lightning 

Check Punch Co. of Brooklyn, N. Y.; 

AND 
A Large Consignment from a Promi- 
nent Manufacturing Company in New 

York City. 

THERE ARE 

Engine Lathes, 14" to 25", many of best 
makes. Drill Presses, 10" to 40", light and 
heavy. Planers, Shapers, Screw Machines, 
Milling Machines, Gear Cutters, Profilers, 
Speed Lathes, Fox Lathe, Power Presses, 
Emery Grinding Machines, &c., &c. 

Write for Complete List, No. 16B. 


THE GARVIN MACHINE CoO., 
Laight and Canal Sts., NEW YORK. 
Also, 51 North Seventh St., Philadelp hia, Pa. 


MACHINERY FOR SALE. 


2 in. x 24in. x 7 ft. New Haven Planer. New. 
21in. Gould & Eberhardt ae Good as new. 
6in. Boynton Hand Sha 
14 to 11-4in. “Cutter, Good as new. 
Nos. 1, 3 and 6 Roots Pressure Blowers. Al | condition. 
9x 9 Greenfield Upright Engine. Good as new. 

5 x 10 Brass Lined Duplex Pump. 


18x 
1 123 x 18 Slide Valve Engine. 
Lot 6 1-2 in. and 7 1-2 in. Hammered Steel Shafting. 
Bearings, Friction Clutch ry St, less than half 
value. COOKE & 

163 and 165 ‘Street, New York. 


Second-Hand Machinery. 


LATHES. PLANERS. 
1 12in, x 5 ft., Young. 1 B., 20in. x Win. x 4 ft., Fitch- 
1 13 in, x 5 ft., Lathe & Morse. burg. 
1 39 S., 14 in. x 5 ft. 6in., 0 1 No. 10S., 94 in. x 4in., x 4 ft., 


Wood & Light. 

1 No. , 15 in, x 6in., Harris. 1 No. 11'S., 24 in, x 24 in. x 4 ft., 
115in. x 6 Blaisde!). Wood & Light. 
1 

1 


15 in. x 6 ft., P. & W. 1 No. B., 24 in. x 24 in. x 4 ft., 

No, 18 C,, 18 in, x6 ft.,L. & D., Pond Mch. Tool Co. 
Compound Rest & Taper At- 5 1 24 in. x 24 in, x 4 ft., 
tachment. Pond Mch. Tool Co. 

1 No, 19 C., 18 in. x 6 ft., L. & D., ) 1 No. B., 24 in. x 24 in. x 5 ft., 
Compound Rest & Taper At- Pond Mch. Tool Co. 
tachment. 1 No. 51S,, 24 in. x 24 in. x 5 ft. 

h 


1 No. 20 C., 18 in. x 6 ft., L. & D. 6 in., Wood & Light. 
Compound Rest & Taper At- 2 1H., 24 in. x Min, x 6 ft., Lathe 
tachment. & Morse. 

119 in. x 6 ft., Heavy F. 4 1 No. B., 26 in. x 26 in. x 6 ft., 

220 in. x 11 ft., Lathe & Morse. 4 Pond Mch Tool Co. 

1 No, 37S., 20in, x 10 ft., Lincoln. 1 No, 16 S., 28 in. x Qin. x 8 ft., 

1 No. 3C., 2lin. x 10ft., P. & W., Gay & Silver, Heavy. 

Taper. 1 No. 148., 3% in, x 3z in. x 10 ft., 

1 No, 6 C., 22 in. x 9 ft., P. & W.., Wood & Light. 

Taper. 1 No. B., 36in. x 36 in. x 9 ft., 

1 No. 5C., 22 in, x 10 ft., Niles, New. Haven. 

Taper. No. P., 36 in. x 36 in. x 9 ft., 

1 No. 25 S., 23 in. x 10 ft., J. D. English 
White, Taper. 1 No. B., *6 in, x 36 in. x 10 ft., 


1 24 in. x 16 ft., Nicholson & Pond Mch. Tool Co. 

Waterman. No. P., 36 in. x 36 in. x 14 ft., 
12%6in. x 10 ft., Dustin & Hub- Powell. 

bard. 5 1 No. 13 S., 38 in. x 38 in. x 10 ft., 
1 No. 49 S., 27in. x 12 ft., Wood Aldrich & Co, 

« Light. 1 No. 17 S., 32 in. x 10 ft., Van 
1 No, 50S., 288 in. x 12 ft., Wood er Open Sie de Plane r 

& Light. 7 i 2in. x8 oh, 
1 No. 9S., 28 in. x 16 ft., Wood 

& Light. 1N 
1 30 in, x 12 ft., Lathe & Morse, $ 

new 2 1 
1 No. 4458., 30in. x 14 ft., Lincoln. 


Jin. x 6 ft., 


1 No. 45S., 32in. x 15 ft., Bement ) 1 No. 130 C., 48 in, x! 
& md M h. Tool Co., 2 heads. 
No, 468., 36 in, x 12 ft., Lincoln. ) 1 No. H., 60 in. x 60 in. x 15 ft., 
1 No. 198., 40 in. x 16 ft. Wood Tool Works Co 
& Light. heads 
No. 61S., 48 in. x 18 ft., Gay & (1 No. W., 60 in. x 60 in, x 22 ft., 
Silver. Hepworth, 1 head. 


Also large stock of other tools. Send for List. 


Eastern Branch Niles Tool Works Co., 
136 and 138 Liberty S*., Ne v York City. 


DWUGHT SLATE MACHINE 


ing line of Sensitive Drills 
HARTFORD, CONN. 


Milling Machines, ete. 
Will 


free to Mfrs. 
To others on receipt of 15 c. 


Supts, and 
old custom- 
ers. 
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Special Lot, Second-hand fools, 


at very low prices before removal. 


LATHE—7?2 in. swing ft. be Triple Geared 

“ t e A r 

’ g, 16 cott's. & new 
‘in, swing, 10 ft. bed, I 1, Extra Heavy 
. tin, swing, 12 ft. bed, Compound Rest, Fitchburg 
in, swing, 12 ft. bed, Cp’d Rest, 1% Perkins. 
in, swing, 15 ft. bed, Extra Heavy, Cy Rest, Pond. 
1% in, sw ng, 8 ft. bed, Prentiss, 
d, Pratt & Whitnes 
ft beds, Reed 
= ved, Pratt & Whitney 
ed, Blaisdelh, 
18 in. swing, t Brass, 

PLANER—37 in. x 37 in. x 11 ft., Betts. 
” win. x 36in. x ft., Niles. 
32in. x 32in. x 8 ft., Pond. 
26in, x 26in, x 8 ft., Powell. 
in, x 2in. x ft., Gould & Eberhardt. 
x 24in, x 6 ft., Lathe & Morse 
x 24in, x 6 ft., Pratt A Whitney. 
22in, x x 5 ft., Pease 


Hendey. 


x in. x 5 ft., \ 
"Gould & Eberhardt. 


20 in, 


SH ap ER—15in., Stroke C rank, 
18 in, Geared, Improved. 
24 in. Friction, Hendey. 
Traveling Head, Warren. 


Ww heel and Lever, Prentice 
26 in Bk. Gears, Auto. Feed, Frictic ion Pulleys, Prentic 
Radial, 3-ft. arm, Hilles & Jones. 
U nivereal Radial, 4 1-2 ft. arm, Bk. Gears & Auto. Feed. 
U _— Milling Mac hine, Kempsmith’s latest. 
Plain Lincoin Pattern 
Pratt & Whitney No. 2 hand. 
Gear Cutter, 30 in, full Automatic , Gould & Eberhardt 
Upright Boring & Turning Mill, 38 in., 2 Heads. 
Horizontal Boring & Drilling Mac chine, "Selle rs, 54 in 
Pipe Machine, 6in., with engine, Jare« 
Horizontal Flange Punch, Hilles & Jones, No. 2. 
Boiler Punches, 22 and 26 in. gaps. 
Boiler Rolls. 6, 7, Sand 10 ft. wide. 
Steam Hammer, 300 Ibs., Ferris & Miles. 


BICYCLE MACHINERY, 


CREW MACHINES, MILLING MACHINES, 
S, SHAPERS, Etc. 


14i 
DRIL L—2 in. 


Consisting o 
DRILLS, PRESSE 


McCABE, 


| Dey St., 


N. Y. Mach’y Warerooms.. NEW YORK. 


MACHINE TOOLS. 


IN FIRST-CLASS CONDITION. 


16 in. F. B. Miles Slotting Machine. 

Horizontal or Floor Boring Machine, Pratt & Whit- 
ney. 

One (1) 5 ft. Universal Radial Drill. 

21 in. x 11 ft. Pratt & Whitney Engine Lathe, Hollow 
Spinale. 

19 in. x8 ft. Pratt & Whitney Engine Lathe, 
Spindle. 

26 in. x 8 ft. Pond Machine Tool Co. 

19in. x 12 ft. Pratt & Whitney Engine 
low 

22 in, x 12 ft. Pratt & Whitney Engine Lathe, Hol- 
iow Spindle. 

40 in. Bement Vertical Drilling Machine. 

24in. Pratt & Whitney Vertical Drilling Machine. 


Hollow 


Engine Lathe. 
Lathe, Hol- 


GEORGE PLAGE MACHINE 6O., 
145 Broadway & 86 Liberty St., New York. 


Second-Hand Tools, 


22 in. x 8 ft., Pond Engine Lathe. 
26 in. x 10 ft. a 
2lin. x 11 ft., Pratt & Whitney Engir 
Lathe, 


in. X 10ft., 
Lathe. 


Bullard Engine Lathe. 
Pratt & Whitney Eng 


~~ Ill, 


16 in. x 16 in. x 4 ft., Hendey Planer. 

24 in. x 24 in. x 6 ft., Hendey Planer. 

$2 in. x in. x 10 ft., Pond Planer. 

50 in. x 50 in, x 10 ft., Powell Planer. 

36 In. Open Side Planer, 

16 in. Ferris & Miles Slotting Ma- ee ae 
chine, 

5 ft. Universal Radial Drill. 

30 in, swing, Prentice Upright Drill. 


36 in. swing 


Bullard Boring Mill. 


HILL, CLARKE & CO., 
156 Oliver St. 14 S. Canal St. 5 i 
BOSTON. CHICAGO. 


37 in. swing, 


Foot-power 
Star+# Screw Cutting A 
Automatic 
Lat hes Cross Feed 
9 and 12 inch Swing. 


New Designs. Novel Features. 
Send for Catalo.ue B, 


SENECA FALLS MFG.COMPANY 
687 Water St,, Seneca Falls, N.Y. 


MACHINERY BARGAINS 


BEFORE REMOVAL, 
At Phenix Iron Works, Trenton, N. J. a 
15 in. x 6 ft. Engine Lathe. 19-36 and 50 in. Drills, 
29 13% S6 in. x 14 ft. Planer. 
12 in. Shaper Traverse Head. 
37 30 Gear Cutter, 54 in, 
= * Milling Machine. 
5lin. x 18 ft Lathe. 
10 ft.-16 ft. Vertical Boring and Turning Mill, Cranes, Blower, 


Boiler Rolls, Punch and Shear, ete, ae 


Send for full list and prices. 


GEORGE PLACE MACHINE COQ. ees 
145 Broadway and 86 Liberty St., sais 
NEW YORK, 


EARLY DELIVERY 


2 7-16” through Wire Feed. 


THE LODGE & SHIPLEY MACHINE TOOL CO. 


CINNATI, OFTIO, 


CIN 


A 
EL 


I 
IN 


Weight 4,200 Ibs. 


U. & A. 


| 
i 
\ 
‘ 
| 
‘ 
Have just issued new Paley 
124-page catalogue cover ¢ 
e 
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The Durability and Strength of 


CRESCENT EXTRA STEEL 


are very noticeable in hard steady 
work. Try it. 


SOFT CASTINGS, 


Made from best grades of Pi a for 
Light Machinery, Electric Work, etc. 


PITTSBURGH, PA. 
CHICAGO, ILL. 
NEW YORK, N. Y, 


FOR 


ALL KINDS IN STOCK. 


TOOLS, SHEFFIELD THE BURR & HOUSTON CO 
DRILLS, ho, 33 TO 39 FRANKLIN ST., BROOKLYN. N. Y. 
DIES &c. Established acentury ago. 

’ Medal World’s Colamblan Exposition 1893. j 


1896. 


January 2, 


Ready Made Iron Gears. 
Ready Made Brass Gears. 
Gears made t. Order. 
Gear Cutting. 

1895 Gear Book, Free. 
Treatise on Gears, $1. 
GEORGE B. GRANT, 
Lexington, Mass. 

and 125 South lith St., 
Philadelphia, Pa. 

and 86 Seneca i 
Cleveland, Ohio. 


GRANT 


GEARS 


SPEIDEL’S ECONOMIC SAFETY 


HOISTS, 


TRAVELING CRANES, 
OVERHEAD TRAMWAYS, 
SPEIDEL & ROEPER, 
READING, PA. 
Send for Catalogue. 


OF EVERY DESCRIPTION 


MADE FROM BEsT 


OPEN HEARTH STEEL. 


THE JOHNSON COMPANY, Johnstown, Pa. 


MACHINISTS, ATTENTION. 


To introduce, will se =A post-paid on receipt of | 
$1.60, one each of 3. 6and 12inch rules, all guaranteed 
equal toany inthemarket. Offer good until April 1. 
No stamps 


SAWYER TOOL CO., Athol, Mass, 


49 Fenton Wheels for 18096 


PARACONS OF PRACTICAL FEATURES AND 
PERFECT ADJUSTMENTS. 


BEAUTY, SPEED, EXCELLENCE. 


WE WILL BE P.EASED TO SEND YOU CATALOGUE 


FENTON METALLIC MFG. CO., JAMESTOWN, N. Y. 


P. S.-FENTON WHEELS HAVE BLUE CROWNS. 


MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison fer Accuracy with all others. 
EVERY SCALE GUARANTEED SED FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 


4 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
A Critical and Historical Exposition of its Principles. By Ernst 
Mach. Translated by Thos. J. McCormack 250 cuts, 534 pp., half , S10 Walnut St., Philadelphia. 
tA care ful s study of Professor Mach’s works, and a treatment with] gay"Our New and Revised Catalogue of Practical and 
more experime ~ntal illustration, on the lines la d down in the inter- Scientific Kooks, 88 es, 8vo., and our other Catalogues 
esting ¢ diagrams of his Sele seg Mechanics. will do much to Aneng 4 and Virculars, the who ole covering every branch of Science 
theoretical me chanical ne eve ry applied to the Arts, sent free and free of postage to any one 
vigorous logic cal treatmen <hlenge ¢ THE OPEN COURT PUB, CO. in any part of the world who will furnish his address, 


SPEAKING OF LATHES! 


We are building them in various sizes from 10 inch to 24 inch 
swing, in various lengths, both engine and speed lathes, 
Our designs are the latest and most approved, while the 
workmanship, material and finish are of the highe st order. 
Our catalogue will tell you all about them, as wel) as of our 
planers, shapers, drills and other tools and supplies. 


SEBASTIAN LATHE CO., 
117-119 CULVERT ST., CINCINNATI, 


9 to 24 in, Swing. ¥ 


CATALOGUE FREE, 


SCREW MACHINES, HUB MACHINES, 


NEW DESIGNS, LATEST IMPROVEMENTS. 


ALSO A FULL LINE OF 


STANDARD ENGINE LATHES, MILLING MACHINES, IRON SHAPERS, IRON 
PLANERS, DRILL PRESSES, POWER PRESSES, 


Write for what you want. 


And special machinery for bicycle manufacturers. 


DAWSON & GOODWIN, 


EDWIN HARRINGTON, SON & CO., Inc., 


1515 Penna Ave., Phiia,, Pa., 
Extension 
Latues, 
Drill 
Presses, 


Traveling Cranes, Chain Hoists. 


WANTED,#!0 per montn and expenses. Ad- 
dress, wich stamp,Kine Mra. JH 31. Cutcago 


SALESME 


CENTER CRINDERS, 


WILLIAM BARKER & CO., Mfrs., 


IRON AND BRASS WORKING MACHINERY, 
CINCINNATI, OHIO. 


Sto 18 in. Swing 


SEBASTIAN-MAY 


SIDNEY, OHIO. 
WITH THE 

‘“FLEETWOOD” 

and “‘DEXTER’”’ 

Foot or Power. 


TRUMP BROS. MACHINE CO., Mfrs. 


WILMINGTON, DELAWARE, U. S. A. 


For sale by CHAS. CHURCHILL & CO., Ltd. 
London, England. 


THE TAYLOR-RICE ENGINEERING CO., 


Send New 


SWEET’S 
Measuring Machine 
The only micromet: r 
that wiil not lose its 
accuracy by wear. 
Sat:sfacuon Guaranteed, 
SYRACUSE 
TWIST ORILL CO, 


N 


DROP HAMM 


pre ATIC DROP 


CHICAGO, ILL. 


Miner & Pe @ 2 


NEW HAVEN.C 
LARGEST LINE INTHE MARKET 


38 
Steel 
3 
3 
/ 
i Send for Estimates. ! 
| J synacuse.ny 4 


January 2, 1896. 


LUBRICANT 
“KNOWN 


LUBRICATES 
ANY THING 


DOES NOT CLOG NORGUM 
NOR MELT NOR FREEZE 
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AMERICAN GAS FURNACE CO., 


Oil Gas Plants 


GAS BLAST FURBACES ANO HIGH PRESSERE BLOWERS 
For the economical generation and systematic application of HEAT. 
CATALOGUES ON APPLICATION. 


No. 80 Nassau St., NEW YORK. 


. , §Chas. Churchill & Co., Ltd., 21 Cross St. 
English Agency: { Finsbury, London, &.C., England. 


a 


“GREEN RIVER” PAT. SPIRAL FLUTED SHELL 
REAMERS AND ARBORS IN CASES. 


SEND FOR CATALOGUE. 


WILEY & RUSSELL MFG. CO.. Greenfield, Mass. U. 8. A. 
MORSE TWIST DRILL AND MACHINE COMPANY, 


000 Machinists, Draftsmen end Enpineers 


can for the next month put one-half their Beer, 
Billiards, and *Baceo money into a Xmas 
present for themselves by sending $4 00 for a full 
set of photo-reduced prints of Simple, Tandem and 
Cross-Compound Corliss, or Automatic Kngines, 2 
in a set. Best investment possible to improve it 
your trade. Supply limited. Send Quick to 


C. M. GIDDINGS, M. E., Rockford, Ill. 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. New Bedford, 


Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRLLL GRIND'NG MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


WRIGLEY'S EMERY 


ON Tobe returned or paidtor in 30 day 
TRIAL It faces rapidly or cuts V-grooves’ 
and all Shapes. Cutters are Self- 
Sharpening; has hardened ateel-faced Side Bearings and 
hardened ste] busted Pin Besrings. Price, $2 oo ; Cutters, 15 cts. 

rset. Send for Circular, Di-count to the Trade, 

. WRIGLEY, 85-87 Fifth Ave., Chicago, U.S.A, 

Chas. Churchill & Co., Itd., London, Ag’ts for Great Britain, 


CLEVELAND TWIST DRILL CO, 


BSSTABLISHED IN 1874. 


CLEVELAND TWIST DRILL CO. 


99 Reade Street, New York, 

55 Queen Vietoria Street, London, Fag. 

Neue Promenade. Berlin, €., Germany. 
Cor. lake and Kirtland Streets, Cleveland, 0, 


THE COLBURN KEYWAY GUTTER. 


Built in four 
sizes. Combines 
many points of 
excellence. For 
rapid work and 
‘exact duplica- 
tion of same it has 
no equal. Send 
—for illustrated 
catalogue. 


BAKER BROTHERS, 


285 & St FNIENN 


ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, ete. Slow Speed, Positive Blast. Is Durable 
Compact and Cheap, also Portable Forges, Tuyere 
Irons and Foundry Blowers 


——_ 


NEW YORK 


Plecce Montion Thie Paner. 


CONNERSVILLE, IND. 
Chicago Office: 1405-10 MANHATTAN BUILDING 


COOKE & CO., Selling Agents, 


ELECTRICITY @ 


Mechanical and Architectural Drawing, 
Steam Engineering (Stationary, Marine, Loco- 
motive), Plumbing, Heating, Civil Engineering, 
Coaland Metal Mining, English Branches, 


TAUGHT BY MAIL. 


I'wenty-seven Courses of Study. Send for free 
circular, State subject you wish to study, 
The International Correspondence Schools, 

SCRANTON, PA. 


EARN MORE, LEARN MORE. 


THE CORRESPONDENCE SCHOOL OF TECHNOLOCY, 


CLEVELAND, OHIO, U. S. A. 


Electrical, Steam and other Engineering Courses. Elementary and Advanced Mathematics 
Instruction by Mail. Send for Catalogue, and N. te the Instructors. A proved success. 


AN OPPORTUNITY. | 


Leneth of +troke 
As Tam desirous of Business, Fi 
I offer my complete, modern equipped | 
Foundry and Machine Plant for Sale on 3 
easy Terms free of Incumbrance. It is well LIKE 
situated on the Main Line of R. R. near , =Pox Machine Co 
N. Y. City. The Tools are adapted to build s 


—) 


First Class Machinery, and the Business 325 Nor. Front St., 
is thoroughly established throughout the Grand Rapids, Mich. 
United States. Address AMERICAN Ma- Povenest, 


P.H. & F. M. ROOTS, Mfrs. 


163 & 165 Washington St., 


CHINIST, Box 171. London Engiand 


| 
CUBRIATE Your BICYCLE with it. 


40 


INDEPENDENT CHUCK. 


This cut represents 


in diameter. ‘Send for I 


Jaw Ghucks that we have lately added to our large list of Universa’ 
and Combination Chucks. 
two sizes, varying in size by two inches from four to forty-two inches 


THE E. HORTON & SON CO., 


WINDSOR LOCKS. CONN., U.S. A. 
or CHAS. CHURCHILL & CO... 21 Cross St.. Finsbury, London, E. C., England, 
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a line of Improved Independent Reversible} 
We make this style of Chuck in iwenty- 


Liustrated Price List. 


‘““CUSHMAN 


For Lathes, Drills, Chucking and 
Screw Machines, and for Special 


work. se 


SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK 


CHUCKS. 


CO., HARTFORD, CONN. 


PRATT’S 


Pasitin 
Drill Ghuek. 


The best system ever devised for holding 
and driving drills. 


“WRITE FOR CATALOGUE TO 


THE PRATT CHUCK CO., Clayville, N.Y. 
Almond Drill Chuck, 


t Sold at all Machinists’ 
T. R A L 0 N D, 
88 & 85 Washington St., 
N. Y. 


The ‘ Nat ional.’’ 
CHUCKS DESENGENT, 
Tit or 
INATION 

Planer chuck. Fst ~ 1882. 


to change. 

Rev WS ( Patented) 
ATALOGUE sent. Liberal dis- 

counts. Prompt shipment. 


NATIONAL CHUCK CO.. 39 Cortlandt St., N. Y. 


PEQUOT DRILL CHUCK 


A new Drill Chuck having a more powerful gr 
than any chuck ever offered. This seems a broad 
claim, but we prove it to mechanics who wi 
examine. Ask at your dealers or write us , 
particulars. 


THE D. E. WHITON MACHINE CO., 


5 Oak Street, New London, Conn., U. S. A., 


Or, SELIC, SONNENTHAL & CO., 
85 Queen Victoria St.. London, E. C., England. 


SKINNER CHUCKS. 


Independent and Uni- 
versal Chucks,Combina- 
i tion Lathe Chucks with 
pore jaws, 


Chuck: lan oe r 


SKINNER CHUCK CO., 


WE en OTHERS FOLLOW, 
Sweetland Combination Chuck. 


Reversible Jaws. Accurate 
Standard Independent, Soli 
Shell, Solid Jaws 
Strong and Tru 


SEND FOR 


SEND FOR OATALOGUB. New Britain, Conn.| 


The HOGGSON & PETTIS MFG. CO.. - New Haven, Coun 


lent one. 
Works, Hoboken, N.J. McDowell Stocker & Co.,Chicagof },., kept on the desk for constant reference, and it 


January 2, 1896. 
T. SHRIVER & CO., 


333 East 56th Street, N. Y. 


lron and Brass F ounders and Machinists 


PULLEYS of any size, moulded on machine 
—no pattern needed. 


GE ARS of any diameter, face an1 pitch, made on Gear 
Moulding Machine—no pattern needed- 


A Book of Tools 


“It is splendidly com- 
piled, and I assure you 
will be of very great use 
tome. It will be a handy 
book of reference, instead 
of having so many Cata- 
logues to refer to.” 

Joun A. BRASHEAR, 
Allegheny. 


The point that Mr. Bra- 
shear, makes is an excel. 
‘*A Book of Tools’’ is small in size, can 


contains a very large part of whatis best from 
upwards of four hundred different manufacturers 
catalogues, the selections being made with the 
greatest of care. 

It is certainly the most complete catalogue of 
Tools, large and small, Machinery, big and little. 
and Supplies of all kinds. It contains 550 pages, 
over 2.000 illustrations, and is sent post-paid to any 
address upon receipt of 25 cents in stamps. 


CHAS. A. STRELINCER & CO., 
DETROIT, MICH. 


ACHINER 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 
For Machines or Information address the 
Manufacturer, 


$. W. GOODYEAR, Waterbury, Conn. 


| For Reducing and Pointing Wire, 


Gon 


ONOVE R’ 


HANDSOME CATALOGUE ON 


DENSER 
THE CONOVER MFG.CO. 39 Contianor 


oS SF BLAKE & JOHNSON, Waterbury, Conn. 
PIN, SAPETY FUN, HOOK AND EYE MACHINERY, 


MACHINES OF EVERY DESCRIPTION. 


Oy Bent Wire Goods a Specialty. Send Samples that we may 
quote prices for either machine or the Goods, 


BUILDERS OF 


VISIBLE WRITING 


Writes every letter in sight of operator. 


Does most of the work, in writing AUTO- 


MATICALLY, and yields in the time thus saved 


additional work. 


It acts as if it studied the convenience of 


the operator at every turn, and thereby 


lightens his labor and renders him capable 


of doing more. 


It has a knack of keeping well, and is” 


always ready at critical or other times. 


These are some of the reasons why it is 


different from all other writing machines. 


COLUMBIA TYPEWRITER MFG. CO., 


202 Broadway, New York. 
Send for FREE Catalogue A. 


- 
| 
oreester,Mass.3 | 
ELT 
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WORTHINCTON 
CONDENSER. 


ONLY APPARATUS that can 
MAINTAIN a VACUUM on EN- 
GINES and ELEVATE the dis- 
charge WATER to TANK at 
apy height. 

This feature is appreciated by 
PAPER MILLS, SUGAR RE- 
FINERIES. COTTON and 
WOOLEN MILLS. 


HENRY R. WORTHINGTON, 


NEW YORK, 86 and 88 Liberty St. BOSTON, 
70 Kilby St. PHILADELPHIA, 724 Arch St. 
CLEVELAND, 24 South Water St. CHICAGO, 
185 to 189 Van Buren St. ST. LOUIS. Kighth 
and St. Charles Sts. INDIANAPOLIS, 64 South 
Pennsylvania St. DETROIT. 155 Jefferson Ave- 


FRANK BURGESS, Proprietor. 


4 
a 


liptic, Internal, ete. 
Send for Catalog. 


EVERY 
MACHINIST SHOULD HAVE 


OUR CATALOGUE. 


It is a 704 page cloth bound book, A copy 
will be sent, express paid, to any one sending 
~ .0o, and the money paid for book will be re- 

unded with first order amounting to $10.00 
or over. 


MONTGOMERY & CO., 


105 FULTON STREET, 
New YORK CiTy. 


THE TEMPERATURE 


reason why the 


WAINWRIGHT HEATER 


alogue. 


THE TAUNTON (MASS.) 
LOCOMOTIVE MFG. CO. 


COILS and 
BENDS of 
IRON, 


BRASS, 
= and 
COPPER PIPE 


_ of every 
description. 


The National Pipe Bending Co. 


82 River St., New Haven, Conn. 


P35 Hartford Street, Boston, Mass. 


1,100 Sizes Spur, Bevel, 
Spiral, Worm, Rack, El- 


of Feed Water depends mainly 
upon the amount of tubing in the 
heater, and a corrugated copper 
tube is worth more than a smooth 
one, foot for foot. This is one 


isso successful. Send for our cat- 
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ELECTRIC, STEAM Chicago 
AND PULLEY TYPES, 
GREATEST AIR VOLUME, Office, 


LEAST POWER 
22 and 24 
West 


Randolph 


DO YOU USE FORCES? 


BUY THE STURTEVANT FORGE. 


Send for Catalogue No. 77-50 Pages. 


B. STURTEVANT CoO. 


BOSTON. NEW YORK. PHILADELPHIA. CHICAGO. LONDON, ENG. 


H. W. JOHNS ASBESTOS 


SECTIONAL 
PIPE 
COVERINGS. 


CovERINGS FOR STEAM AND Hot WaTER PiPeS, BOILERS, Etc. 
ASBESTOS BOILSR COVERINGS. 


H. W. JOHNS MANUFACTURING COMPANY, 
H. W. Johns’ Asbestos Millboard, Sheathings, Building Felts, Fire-Proof Paints. Liquid Paints, / 


“Sbestos Roofing, Etc 
87 MAIDEN LANE, N. Y. “perv City Cwreaco, Boston. 


Turned, Ground and Highly Polished 
lron and Steel Shafting. 
UARANTEED ROUND, STRAIGHT AND TRUE, 
; The Most Perfect Shafting Made. 


THE CUMBERLAND IRON AND STEEL SHAFTING C0., Cumberland, Md. 


MENTION THIS PAPER. 


THE een or HOLYOKE BOILER FEED PUMPS, 


PISTON or PLUNGER PATTERN. 
DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 
Send for ‘‘ THE DEANE SPECIALTIES.” 


“ENOUCH SAID.” 
Provipence, R. 1., November 25, 1895, 


THE MASON REGULATOR CO., Boston, Mass. 


GENTLEMEN :—We are aware that this account is less than a week old, but we are fearful that 
you do not know what a good thing you have sold us, and for fear you will ask us to send it back 
we think it best to remit for it immediately. We have the pump in operation and it is absolute 
perfection. Yours truly, GEO. W. STAFFORD MFG, CO, 


DIXON’S 219', THE 


Drafting Pencil STIRLING 


Is superior to the very finest 
imported pencils for making — a 


fine, black lines, clear and 
distinct. Lines do not smut] nous hand plane surfaces, | No multitud- 
and have no feather edges. | five access to 
Mention AMERICAN MACHINIST. catalog Z. 

And send 10 Cents for Samples. 


JOS. DIXON CRUCIBLE €0O. 
JERSEY CITY, N. J. 


THE STIRLING CO., 
Gen’! Offices, CHICAGO, ILL. 
Branches in all Cities. 


PULLMAN BLDG. 


: 
41 
ROGRESSIVE AND G) 
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DON'T ACCEPT ANY SUBSTITUTE FILE. 
OW HAVING 
ai/CHOLSOM 


VARIETIES FILES 
(X. F.) & INCREMENT CUT FILES, 


FITCHBURG MACHINE WORKS, 


FITCHBURG, MASS., U.S.A 


D2ILLS, PLANERS, Etc. 


Cat. E. 
OUR EQUIPMENT is of the BEST. : 


What can we BUILD FOR YOU ? 
WE MAKE A POINT OF 


SPECIAL TOOLS 
POLISHING WHEELS, 


COVERED WITH HEAVY OAK-TANNED LEATHER. 


Write for price list with discount, and list of sizes carried in stock. 


BUILDERS IRON FOUNDRY, 


PROVIDENCE, R. I. 


MEYER, ROTH & PASTOR, 


Machinists, Cologne o/Rnine, Germany. 
Manufacture Machines for making articles such as the following: 


All kinds of Buckles, Horse Nails, Spiral Springs, Tin-opening Keys, Nails 
for Soleing and Heeling, Chair Links, Box and Coffin Handles, Rivets of 
kinds, Wire Tacks, Screw Eyes and Screw Hooks, Cramps, Hinges, 
Lock and Piano Nails, Hob Nails 
of all kinds, Corset Buttons, Slid- 
ing Bolts, Eyes, Loops, Leaden 
Rivets, Leads, Spring Bands, 
Square Nails for Heeling; Wire 
Bending and Wire Cutting Ma- 
chines, Shaping Machines, Ma- 
chines for making Hooks and 
Eyes for Ladies’ Dresses, Trowsers 
Hooks and Trowsers Eyes, as well 
as Hooks and Eyes for Military 
Cloaks ; Tacks and Rivet Presses, 
ete. 


po HYDRAULIC MACHINERY, 
PRESSES, PUMPS, = 
PUNCHES, JACKS, over 


VALVES, FITTINGS, 
PACKINGS, 


ACCUMULATORS. 
Send for Catalogue D. 


The W. &S, Hydraulic 
Machinery Works, 4 


WATSON & STILLMAN. 
=} Proprietors. 
= 204, 206, 208 & 210 East 43d St., 
NEW YORK. 


Hand Punch. 


Vreeland’s Transfer Jack. 


January 2, 


1896. 


E. W. BLISS CO. 
| Adams St., 
Brooklyn, N. Y. 
96 W. Wash’n St., 
CHICAGO. 


Presses, 
Dies and 


Special 
Machinery 


For BICYCLE, 
Electrical and 


All Sheet Metal 
Work. 
Styles & Parkes 
Co, 
ARMSTRONG’S 
Pipe Threading and 
Cutting-Off Machines. 


. Both Hand and Power. 
y Sizes 1 to 6 inches. 
: Water. Gas and Steam Fitters’ 
i Tools, Hinged Pipe Vises, Pipe 
Cutters, Stocksand Die. univers- 
ally acknowledged to be THE BEST. 
(ee Send for Catalogue. 
«ARMSTRONG MFG. CO., 
Bridgevort, Cop». 


DID YOU SEE 


Pryibil’s Elegant Hanger Boxes? They are reamed 
on a special machine which leaves the bearing 
surface very smooth and lished. The bore 
being very exact, the shaft has the maximum 
amount of bearing. The oil chamber is of generous 
proportions and the method of lubrication simple, 
positive and reliable. Hangers of neat design, 
correct proportions and very best workmanship. 
HAN ‘ERS OF ALL KINDS. We are sending them 
all over the world. A specialty with us. 


Send for Special Circular with telegraph code. 

We make immediate shipments. Our catalogue 
*C” is devoted wholly to Pulleys. Hangers, Shaft- 
ing. etc. Sent free to any address. Try a sample 
Hanger by express. 


P. PRYIBIL, 


512-524 W. NEW YORK, 


Cable Prvihil Now Mee Made 


Wooo Workine MackineRy 


Or EVERY DESCRIPTION. 
CAR SHOP TOOLS 


—AND— 
PATTERN MAKERS 
MACHINERY, 
LEADING SPECIALTIES. 

Illustrative and Descriptive 
matter, with pri:es on appli- 
cation. 


J. A. FAY & C0., 
293 to 313 W. Front St., 
Cincinnati, Ohio. 


: 5) 
| 
O SAY 
cum 
7 - We are alsc prepared to furnish Machines for caking a great many other articles not mentioned above, on reccipt of Samples. a 
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POWER OR HAND PLANER. 


FOB MODEL MAKERS, EXPERIMENTAL &c. 


Bas all the Improved Features Usually Found on High Grad 
Planers, and is Capable of Doing the Best and Finest Work. 


48 
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BORING AND 


URNING 


50 
ditffer- 
ent 
sizes 
and 


styles, 


Milling and Gear Cutting [Machines 
BRAINARD MILLING MACHINE CO., 


156 Oliver Street, 14 S. Canal Street, 


BOSTON, CHICAGO. 


td., 21 Cross St., 


MANUFACTURED BY 


FITCHBURG, MASS. 


Finsbury, London, E. ©, 


AMERICAN MACHINIST 13 


a Cutter and Tool Grinder. 


It you need either, and where 


is the shop that doesn’t? write 
The Cincinnati Milling Machine Co., 
Cincinnati, Ohio. 
LATE=Es. 
s 14° #16 #18 24 
24" x 36") = 
25x42 (DOUBLE SPINDLE. 
The following Merchants keep a full line of our tools constantly in stock: 
J. J. McCABE, 14 Dey Street, New York. 
DAWSON & COODWIN, 57 S&S. Canal St., Chicago. 
DIETZ, SCHUMACHER & CO., - CINCINNATI, 0., U.S. A. 


JOHN BECKER MANUFACTURING CO., 


THE BECKER MILLER No. 4 


Enetanp-- CHAS, CHURCHILL & CO, L 


If we did not feela wi od de al of confidence in 
the working and wearing qualities of 


Rue’s Little Giant | 


{We think them without 
LUE’S BOTLER 
[It uses warm water. injury § 
raising steam| we should belessanx- & 
Catalogue into the hands of mechan- 
pamphlet contains information of 
to send for it 
MEG. Co., 


Injectors ana Ejectors. 


an equal] as well as of 
WASHER AND TESTER, 
to boiler, and facilitates 
ious to get our Illustrated 
ical men everywhere, The 
value, and you are invited 
118 N. 9th Street, 
PHILADELPHIA, PA. 


REGULAR SIZES. 
inch by inc h by 12 feet. 
12 
ry 15 15 4 
PATENT CUTTERS. SPECIAL 
MILLING MACHINES DES GNED. 


Pat. Dec. 24, 1889, 
Write for full information, photographs and prices. 


THE INGERSOLL MILLING MACHINE CO., 


ROCKFORD, ILLINOIS, ¥. ©. A. 


BORING AND TURNING MILLS 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. BRIDCEPORT, CONN. 
New York Office, 86 LIBERTY STREET. 


~ 


A Milling Machine or:- - - - 
| 
- 
~ 
ath 
iS | 
— ~ ~ LABEPORT. N. = (pe 
_INGOTS,CASTINGS, WIRE,RODS, SHEETS, etc. 
| 
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NEW LINE OF 


STANDARD 
ENGINE LATHES 


1896 PATTERNS. 


wae _ Largest 5 Step Cones on the Market. vol - Automatic Stop to Feed. 

~ Largest Range of Feed. ol ~ Compound Gearing. 
a Largest Hollow Spindles. t=" More Metal than others. 
Al Largest Bronze Bearings. wll Others advertise up-to-date. 
= Graduated Cross Feed. x=” We are Ahead of the Times. 


We always anticipate the demand. 


We Also Build of 1896 Patterns som 


Improved Planers, Shapers, Radial 
and Upright Drills, Milling Machines, 
Screw Machines, Monitor Lathes, 
Bolt Cutters, &c. 


The Lodge Davis Machine Tool Co, 


Works, Cincinnati, Ohio, U. S. A. 


NEW YORK: CHICACO: BOSTON: 
{10 Liberty Street. 68 & 7O Canal Street. 36 Federal Street. 
ST. LOUIS: PHILADELPHIA: 
720 N. Second Street. 19 N. Seventh Street. 


COVENTRY, ENCLAND: 
ALFRED HERBERT, Agent. 


44 ee January 2, 1896. 
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FE. REED C0., 


Worcester, Mass., 


MANUFACTURE 


ENGINE LATHES 


WAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 


Belling ents, 111 Liberty Street, New York. 
South Canal Street, Chicago. 
424 Telephone Building. Pittsburgh, Pa. 


MACHINISTS: 


The best Shops in the Country are using 
our Drilling Vises. Why don’t you Catch on to this 
new economical tool? Saves Time, Material, Drills ; 
dispenses with Jigs on Small Jobs. 


THE DRILLING VISE CO., Chicago. 


ENCINE LATHES. « 
HAND LATHES. . «+ « « « 


Draper MachineTool Co. 


Suocessor to LATHE & MORSE TOOL 00. 
WORCESTER, MASS., U.S.A. 


« « « « PLANERS. 
« CRANK PLANERS. 


oo 

6 
Og 
=o 
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BARNES’ 
New Friction Disk Dril 


FOR LICHT WORK. 


Has these Great Advantages. The speed can be 
instantly changed from 0 to 1600 without stop 
ping or shifting belts. Power applied can be 
graduated to drive with onal safety the 
smallest or largest drills within its :ange—s 
wonerful economy in time and great saving 
® indrill breakage. Send for catalogue. 


W. F. & JNO. BARNES CO., 
1995 RUBY ST., ROCKFORD, IL! 
ENGLISH AGENTS. 


CHAS. CHURCHILL & CO., Lto 


21 Cross St “inseuKe 
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SAUNDERS’ SONS, 
team & GasFitters’Hand Tools. € Pipe Cutting, 


THREADING, . 


AND 


SEND FOR CIRCULAR. = Tapping Machines, 


THE FATENT WHEEL PIPE CUTTER shown in the cut combines simplicity 
with strength and lightness. Easily adapted to various sizes of pipe. Rolling instead of sliding motion 
No loose parts to become detached and mislaid. All wearing surfaces are of tool steel hardened, Less 


friction of parts than any other pipe cutter made. 


Wuat’s THE MATTER 


‘ os \ With our new Cutting-off Machines? 
4 a Write and find out. 


NEW HAVEN MANF6. CO. 


NEW HAVEN, CONN. 


‘AUN-WORKING MACHINERY, 


Shanera Slottars Fito. 


RoGers Macu. Co., 
SO. SUDBURY, MASS. 


FINE TAPS. 


— FoR — Machinists’ Hand, Ma- 
Bicycle - chine Nut, Machine 
2 Plug, Pulley, Tapper, 

WATCH - Machine Screw, Stove 
© WORK [Bolt, Hobs, Patch Bolt, Boiler, Pipe. ete., ete., every 
OR variety made, Also a large line of Screw-Cutting 


TOOL Tools and Machinery. Manufactured by 

Room. [WELLS BROS. & 

CREENFIELD, MASS., U.S.A, 
SEND FOR CATALOG ‘‘A.” 


FLATHER & COMPANY, 


NASHUA, N. H,, U. S.A. 


LATHES, 


SCREW MACHINES, 
PLANERS AND SHAPERS. 


DUPLEX MILLING MACHINES, 


The Flather Lathe, 22 inch. 


NEWTON 
MACHINE TOOL WORKS, 


PHILADELPHIA. 


"GEE Yourselves as 
Others See You,’ 


and Solve this Problem by the purchase of a 


2x24 FLAT TURRET LATHE, 


—BUILT BY— 


JONES & LAMSON MACHINE CO, 
Springfield, Vermont, U.S. A. 


January 2, 1896. were 
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THE 


WORLD RENOWNED 


KEY RING SCREW 
PITCH GAGE, 


29 Pitches—4 to 40. 
CAN BE USED BOTH 
INSIDE AND OUTSIDE. 
Mailed for 75 Cents. 


STANDARD TOOL CO. 
Athol, Mass., U.S.A. 
MANUFACTURERS OF 


MECHANICS’ FINE TOOLS. 
jer ATALOG FREE. 44 


ject. 


90,000 IN USE IN THE 
UNITED STATES. 


25,000 IN cane) AND OTHER 
OREIGN COUNTRIES, 


for Catalog. 


PENBERTHY INJECTOR CO. 


124 SEVENTH ST., DETROIT, MICH. 


DETRICK & HARVEY MACHINE CoO.. 


MD. 
MANUFACTURERS OF THE 
ADAMS 
Antomatic Bolt-Threading and Not-Tapping Machine, 


Made In all Sizes to Cut from 1-4” to 6”. 


January 2, 


Cut Theoretically Cor-ect. 
=) Species facilities for cutting worm wheels. 


— HUGO BILGRAM, 


MACHINIST, 
440 12% St., Pa, 


SEND FOR CATALOCUE. 


DRCESTER MACHINE SCREW CO 


Manufacturers of Set, pa & 
Machine Screws, Studs, etc. 


W.C. YOUNG MF@. CO., 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 


The simplest and most durable machine in existence, 
The threading head is made entirely of steel. Nolin 
levers, 6 , caps, cares, blocks dl die rings in or abou 
the head. parate Heads and shed. Write 
for descriptive circular ond price list. 


Manufacturers of The Open Side Irou Planer. 


WRITE FOR CATALOGUE 


Bo ans Nut 


The NATIONAL _ 


MACHINERY CO. 
TIFFIN, OHIO. 


STEEL BALLS 


For all Anti-Friction 
Purposes. 


WE ALSO MANUFACTURE 


AND 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION. 


Cleveland Machine Screw Co., 


CLEVELAND. OHIO. 


WRITE FOR 
INFORMATION. 


OLD CURIOSITY SHOPS. 


That’s what some shops are to day judging from 
the drilling machinery they use. ‘Why not have 
money-making machinery, such as the BICKFORD? 


LEARN ALL ABOUT IT. 


— BICKFORD DRILL AND TOOL CO. 


3 “3 PIKE ST., CINCINNATI, O., U.S. A. 


LANDIS BROS. Waynesboro, Pa. 


MANUFACTURERS OF 


UNIVERSAL & PLAIN CRINDING MACHINES. 


Designed for the economical finishing of commercial work as well as tools. Unless 
WATER is FREELY USED no economical results are attained. Send for particulars. 
Germany: Schachardt & Schutte, 59 Spandauerstrasse, Berlin. 


France: Ad. Janssens, 16 ''lace de Ja Republique, Paris. 
England: Chas. Churchill & Co., 21 Cross St., Finsbury, London. 


Stover Power Hack Saw 
and Friction Drills, 


Cut 4% to 8 
incnes. Send 
circulars 


STOVER 


§ 
to o 


FREEPORT, ILL.,U.S.A, 
BUR TON, London, Eng. 


C. & SONS, 


23 Rivers st. 


HOLYOKE, MASS. 


Manufaeturers of 


tion. 


All sizes from 3 ft. to 10 ft. arm. 


MOFFET PORTABLE DRILL. 


UNSURPASSED Weighs 48 lbs. and 


drills from to 
ASA 


24% inches m- 
eter. 


REAMER. 
— Runs with Steam 
Will work in any —or— 
position. é Compressed Air. 
> 


Manufactured by 
J.G. TIMOLAT, 
465 & 467 W. Broadway, 
NEW YORK, 


| 
BEVEL GEAR 
ony 
3 
AND PRICES 
aim 
“yas 
= 
| 
1 
| 
Send for Circular, 
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The LONG & ALLSTATTER C0.! 2 


HAMILTON, OHIO. 
DOUBLE, SINGLE, HORIZONTAL, TWIN, MUL- 
TIPLE AND AUTOMATIC SPACING. 
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S 

I rear cutting tha 
H however, they most certainly have not 
=H embraces all that the exactin 
aH Spur, Bevel Miter, Spiral, and Worm, up t 

Gears are cut with the “Brown & Sharpe ’ 
yO” special Gear-testing machines. 
your cut Gearing for you? 


LELAND & FAULCONER 
DETROIT, MICHIGAN, 


RHAPS, 


n our plant boasts of may transpire. So far 

7 Our equipment is distinctly moder 
g demands of such work requires for cuttin 


n, and 


Gearing 
0 30” diameter and 8-inch face. All our 


’ Patent Involute Cutters, and all are tested 
Perhaps we might even be able to cut the cost of 


G CO., 


SPLICE BAR PUNCH. 
BELT. STEAM 4ND ELECTRICALLY DRIVEN 


POWER PUNCHES AND SHEARS. 


Albro Worm and Worm Gear 


Consumes less 
power and gives 
better results 
than any other 
System. Infor- 
f mation cheer- 
fully furnished. 


The Albro-Clem 
E.evator Co , 


& 413 Cherry St, 
Philadelphia, Pa. 


AURORA TOOL WORKS 


Builders of Latest Im- 
proved 


UPRIGHT 


ANTA 


WE MANUFACTURE 

i FLANGED FITTINGS 

It OF ALL KINDS, 


Conforming to the new standard for 


~w 


If 200 /bs. pressure, and for higher 
pressures, if desired. 
Write for our_new Illustrated 
g Catalogue and Price List giving 
If all dimensions and particulars. T 
THE 
& Jones Co. 
104 JOHN STREET, 
NEW YORK. 


WITH PATENT 


AUTOMATIC. STOP. 


~ From 14 in. to 40 ip swing. 


STRANGE, BUT TRUE!! 
Tar New Process Raw ding 


ASTONISH THE 
MACHINERY WORLD. 
They Outwear 
any Metal. 
They 
Lubricant. 


No 


require 


They are Noiseles- 
and Clean. 


NEW RAW HIDE CO. 


BOILER MAKERS ROLLS. 


Wife 
THE TRENTON IRON 


Manufacturers of Iron and Steel 


WIRE and WIRE ROPE. 


Patent Wire Rope Tramways. © Cableways and Quarry Hoists. 


Best Grades of STEEL WIRE, Tempered and Untempered. 
CAST STEEL MUSIC WIRE. 

Iron and Steel Wire up to % inch Diameter, Straightened and Cut to Lengths. 
WORKS AND OFFICE: TRENTON, NEW JERSEY. 

NEW YORK OFFICE: CVOPER, HEWITT & CO., 17 BURLING SLIP. 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N. Y., U. S.A. 


CHICAGD OFFICE: 1114 MONADNOCK BUILDING. 
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MANUFACTURERS ewan 

IMPROVED 
LSS) STEAM ENGINES 

CORLISS STEAM ENGINE 


IN FUL 
ONTRACTS 
c TAKEN FOR COMPLETE 


FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., Ai.L STYLES. 
Send for Illustrated Catalogue. 


ia Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 


AUTOMATIC 
WES ON os ENGINES 


WESTON ENGINE 00, Paine! Post, N.Y. 


HIGH PRESSURE BOILERS (ee 


AND 


Julian Scholl Co.. 126 Liberty City 
; Scranton Supply & Machinery Co. Scranton,Pa 
Hoffman-Russell Co.. 82 Lake St., Chicago. Tl 


COMPLETE POWER PLANT a Ties. K. Corey & Bros. Co., 26 Light St., Bal 
timore, 


AMES IRON WORKS, “x 
88 Cortlandt St., New York City. | 50 Oliver St., Boston, Mass, 
18 South Canal St., Chicago, Ill. 1026 Filbert St., Philadelphia, Pa 


ORR & SEMBOWER, 


(INCORPORATED.) 


VERTICAL, HORIZONTAL, MARINE 


—AND— 


HOISTING ENGINES, 


VERTICAL AND HORIZONTAL BOILERS. 
READINC, PA. 


WesTERN Brancu, 60 S. CanaL Street, CHICAGO. 


January 2, 1896. 


“THE OTTO” GAS ENGINE WORKS, 
and Waout St, PILADELEELA 


Branch Office, New York Agency, 
245 Lake St., CHICAGO. 18 Vesey St., N. Y. 


Over AT Engines in Use 


W. D. FORBES & CO., 


1302 Hudson St., Hoboken, N. J. 


BUILDERS OF 


MARINE AND STATIONARY 


ENGINES 


of Single and Multiple Expansion. 


SPECIAL MILLERS, REVOLUTION COUNTERS AND 
HAND TEST PUMPS, ETC. 


$96. Gans ighti6¢ P.110 Volt Dynamo. 


This Little Wonder is 
ahigh grade machine fully 
Do your own 

ighting. Just the thing to 
light your Shop. Only one 
horse power required to run 
it. Sold at above low price 
to introduce our larger ma- 
chines. 
OCP SEND FOR CIRCULAR NO. 62, 


-F ROTH BROS. & CO. 
80 to 34 Market Street, 
Chicago, Ill, U. 8. A. 


WANT POWER? 


The PIERCE Gas and 
Gasoline Engine is the 
best and most econom- 
ical. Address, 


19 Racine Street, 
Wis. 


STANDARD 
™ 


Simpson's Centrifugal PIERCE ENGINE c0., 


Steam Separator. 


For Supplying Clean and Dry Steam 
to Engines, Dry Houses, etc, 
Place Separator as close to engine 
as possible, the steam taking a spira 
course between the threads causes 
the water to be thrown by centrifuges 
against the outer walls, while tbh- 
ry steam = through the small holes 
Pos center of pipe, Steam can enter e 
A or B, as convenience may require 
also used in conveying steam long dir 
tances, for Steam Hammers, Dry Houses 
Water Gas Generators, and for al! pur 
poses where Dry Steam is neovssary. 


© Branches: 111 Madison St., Chicago 
708 Locust St., St. Louis, 


DRAWING MATERIALS 


AND 


Surveying Instroments. 


Thel t and best ted stock in Ameri All isi 
KEYSTONE ENGINE & MACHINE WOKKS, for ent we of this tine, 


and our goods are warranted to be as nearly perfect as it is possible 


THOMAS HOEY, 147 Sumner St. E. Bostcn, Mass., Agent. w makethem. Prices reasonable. 
JAS. BEGGS & 00., 9 Ney Bt, New York, Agents. CATALOGUE ON APPLICATION. 


other 


F Cranes, Ele- 


2 atyles, Built from 1 to 60 Horse Power. Send for Circular. 


BACKUS MOTOR CO., Newark,N.J. 
VENTILATING FANS. 


H. DALLETT & CO., 


YORE ST. & SEDGLEY AVE., PHILADELPH!A. 


MANUFACTURERS OF 


ELECTRIC MOTORS 


Specially adapted 
for driving Machine 


vators, 
Pumps, 
Presses, 


Machin- 
ery. 
We also make 


Portab'e Drills, Hand 
Drills, Boiler Shell 
Drills, Light Drill 

Presses, 
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